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Florida State Horticultural Society 
Officers Elect for 1947 


I'kESl ORN’T 
Frank M. O’ Byrne 
Lake Wales 


k'ARL \\\ Hartt 
\ von Park 

Ok. Daviii Faikcihli) 

1 lonorary 

Krome Memorial Institute 
Loconnl Orove 


Frank Stirlino W. F. Ward 

Ft. Laiuierdale Avon Park 

Dr. (i. D. Rueiilk 
Krome Memorial Imtitute 
Homesteatl 


Lyle C\ Dick man 
/ ^cgetable Section 
Ruskin 


SFC’KFTAKY 

Dr. Raij'H !-. Miller, Plynunith 


ASSISTANT SFCKETARl F:S 
Ralph 11. Thompson, Winter Haven 
Du. H, S Wolfe, (iainesville 
Dr. F. S. Jamison, (Gainesville 


TREASURER 

Frank L. Holland, Winter Haven 


EXECUTIVE COMMITTEE 

R. S. Edsali, Wabasso, Chairman C, D. Kime^ Ft. Pierce 

T.em P. Woods, Jr.. Tampa Floyd L. W^ray, Hollywood 

Dale I'albkrt, \’ero Beach 




CONSTITUTION 


Article 1. I his orjjanization shall be known as the Florida State Horticultural Society, 
and its object shall be the advancement of Horticulture. 

Article 2^ Any person or firm may become an annual member of the St)ciety by subscrib- 
ing to the Constitution and paying three dollars.- Any person or firm may become a perennial 
member of the Society by subscribing to the C’onstitution and paying the annual dues for five 
or niore years in advance. Any person or firm may become an annual sustaining member ot 
the Society by subscribing to the C onstitution and paying ten dollars. Any person may be- 
come a life member of the Society by subscribing to the Constitution and paying fifty dollars. 
Any person or firm may become a patron of the Society by subscribing to the Constitution 
and paying one hundred dollars. 

Article d. It.s officers shall consist of a President, three Vice Presidents, Secretary, As- 
sistant Secretaries, J reasurer and Executive Committee of five, who shall be elected by ballot 
at each annual meeting. 1 hese officers shall take their positions immediately following their 
election. I he duties of the Assistant Secretaries shall be outlined and supervised by the 
Executive C bmmittee. 

Article 4. The regular annual meeting of tins Society shall be held on the second Tues- 
day in April, except when ordered by the Executive Committee. 

Article 5. J he duties of the IVesident, Vice Presidents, Secretary and Treasurer shall be 
such as usually devolve on these officers. The I'resident, Secretary and I'reasurer shall be 
ex-oificio members of the Executive Committee. 

Article tJ. Idle ICxecutive Committee shall have authority to act for the Society between 
annual meetings. 

Article 7. d'he Con.^titution may be amended by a vote of two-thirds of the members 
present. 

Article S. A section of the annual program of the Society shall be devoted to the di.s- 
cussion of sub-tropical fruits, e.xclusive of the commonly grown varieties of citrus fruits. 
This section shall be known as the Krome Memorial In.stitute. It shall be presided over 
by a fourth vice president who shall be elected by ballot at each annual meeting by the mem- 
bers in attendance at the Institute. The fourth vice president shall be an ex-officio member of 
the Executive Committee. 

Article 9. d'he Executive ( oniimittee may, at its discretion and on the basis of merit, 
nominate not to exceed five persons in any one year, for Honorary Membership in the Society. 
Honorary members shall enjoy all privileges of the Society. 

Article 10. A section of the annual program of the Society shall be devoted to the dis- 
cussion of vegetables and other truck crops. This section shall be known as the Vegetable 
Section of the Florida State Horticultural Society. It shall be presided over by a Vice 
President, wdio shall he elected at each annual meeting of the Society by the members in at- 
tendance at the Section. The Vice President shall be an ex-officio member of the Executive 
Committee. 



BY-LAWS 


1. The Society year shall l)e co-extensive with the calendar year, and the annual dues of 
members shall be three dollars. 

2 . All bills authorized by the Society or its Executive Coniniittee, for its legitimate ex- 
penses, shall be paid by the Secretary’s draft on the Treasurer, O. K’d by the FVesident. 

3. The meetings of the Society shall be devoted only to Horticultural topics, from scien- 
tific and practical standpoints, and the presiding oflficer shall rule out of order all motions, 
resolutions and discussions tending to commit the Society to partisan politics or mercantile 
ventures* 

4. All patron and life membership dues and all donations, unless otherwise specified by 
donor, shall l)e invested by the Treasurer in United States (jovernnient bonds. The earnings 
from these lx)nds shall be left as accrued values or reinvCwSted in United States (ioverntneni 
bonds of a guaranteed periodical value unless it is ordered by the Executive Committee or 
tile Society that such earnings can be made available for operating expense. Receipt.s from 
perennial membership dues shall be placed on deposit at intere.st by the Treasurer. Only three 
dollars ($3.00) from each perennial membership fee shall be available during any calendar 
year for payment of operating expenses of the Society. 



LIST OF MEMBERS 
1946 


HONORARY MEMBERS 


Chase, J. C., Winter Park 

Fairchild, Dr. David, Coconut (irove 

Moyd, W. L., (lainesville 

Haden, Mrs. Horence P,, Coconut (irove 

Hastings, H. ti.. Atlanta, (ia. 

Henricksen, H. C\, Eustis 
Holland, Spessard L., Bartow 

PATRON 


Xnierican Agricultural ('heniical Co., 

Pierce 

American Fruit (irowers, Inc., Maitland 

.\ngebilt liotel, Orlando 

Armour Fertilizer Works, Jacksonville 

Buckeye Nurseries 

Chase &: Co., Sanford 

C oral Reef Nurseries Co., Homestead 

Deerfield (iroves, Wabasso 

Deering, Chas. 

Exchange Supply Co., Tampa 
Exotic Ciardens, Miami 
Florida Citrus Exchange, Tampa 
Florida East Coast Hotel Co., 

St. Augustine 

Florida Grower Publishing Co., Tampa 
The Fruitlands Co., Lake Alfred 
Gardner, F. C., I^ke Alfred 
(lien St. Mary Nurseries Co., 

Glen St. Mary 
Gulf Fertilizer Co., Tampa 

All addresses are in Florida unless otherwise 


Hume, Dr. H. Harold, Gainesville 
Lipsey, L. W., Blanton 
ATayo, Nathan, l'allaha.ssee 
Robinson, T. Ralph, Terra Ceia 
Swingle, Dr. W. T., Washington, D. C. 
Webber, Dr. H. Riverside, California 

mf:mbkrs 

Hastings, H. G. C o., Atlanta, Ga. 

Hillsboro Hotel, I'anipa 

Klemm, A. M. & Son. Winter Haven 

Lake tiarfield \ur‘'eries, Bartow 

Manatee Fruit C^o., Palmetto 

Mills The Florist, Jacksonville 

Nocatee F'ruit C'o., Nocatee 

Oklawaha Nurseries Co., Inc., Lake Jem 

Peninsular C'hemical C'o., Orlando 

Schnarr, J. & Co., Orlando 

Southern Crate Manufacturers Assn. 

Stead, Lindsay, P. O. Box 809, FT. Pierce 
Thomas Advertising Service 
U. S. Phosphoric Products, Tennes.see 
C'orporation, (11 N. Broadway, 

New York, N. Y. 

V^an Fleet C'o., Winter Haven 
Wilson Si Toomer F'ertilizer Co., 
Jacksonville 

.showii. 
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REGULAR MEMBERS 

Life Members shown in capitals 
Sustaining Members in italic type 
Annual Members in ordinary type 
Perennial Members for period shown 


Abbey, O. H., H27 S. E. Second St., 

Ft. Lauderdale 

Abbott, Charles E., U. of F., (iainesville 
Abbott, FVed P., SAL Ry., Union Station, 
Savannah, Ga. 

Acme Agency, Bme Mitre 552, 

Buenos Aires, Argentina 
Adams, C. W. (E.state), Lake Alfred 
Adkinson, W. Hal, Minneola 
AGRICULTURAL EXPERIMENT 
STATION, Puerto Rico 
ALBERTSON PUBLIC LIBRARY 
Orlando 

ALDERMAN, A. D., Bartow 
Alexander, J. F., Bartow 
Alexander, l>r. Taylor, Univ. of Miami, 
Miami 

Alishire, Roy L,, 200 Okeechobee Rd., 
West Palm Beach 

Allen, E. J., Bishop Seed Co., Miami 
ALLENBRAND, ALFRED, 2911 Gth 
Ave. North, St. Petersburg G 
Allison, Eaves, Box 310, Tampa. 

Allison, Dr. R. V., FIverglades Exp. Sta., 
Belle Glade 

Allsopp, Harold L., 515 S. Aiken Ave., 
Pittsburgh, Pa. 

Alsmeyer, Louis H., Sebring 
American Potash and Chemical Corp. 

214 Walton Bldg., Atlanta, Ga. 
American Potash Institute, Inc. 

710 Mortgage Guarantee Bldg., 
Atlanta, Ga. 

Andersen, Dr. E. M., Rhode Island 
State College, Kingston, R. L 
Anderson, Lawrence B., Mulberry 
ANDREWS, C. W., John Crerar Library, 
Chicago, 111. 

Andrews, W. R. E., Brookline Chemical 
Works, Baltimore, Md. 

Ansel, F'dwdn J., La Orduna, Ver., Mexico 


Arzave, Tng. Genaro. Apartado 102, 
Monterrey, N. L., Mexico 
Atkins, ('. D., Winter Haven 
Atkinson, E. L., Umatilla 
Atwood, Dona, GG3 Lincoln Rd., 

Miami Beach 

Auslcy, Paul C., 71 G Mtg. Guarantee Bldg , 
Atlanta, (Ja. 

Backus, F". E., Box 283, Frostproof 
Bailey, E. R., Sanibel Packing Co., Sanibel 
Bair, Dr. Roy A., Everglades Exp. Sla., 
Belle Glade 

Barber, B. D., Box G85, Clearwater 
BARBER, C. F., Macdenny 
Barber, Louis FL., Winter Haven 
Barker, J. P., Box 1230, Tallahassee 
Barksdale, I). N.. Box 25G7, Mulberry 
BARTLUM. W. LF:(3NARD, Florida 

Agricultural Supply Co., Orlando 
Baskin, J. L., Box 1050, Orlando 
Bass, C. A., 79 NW' 34'th St., Miami 
Baumgartner, T. R., 725 NF" 11 3th St., 
Miami 

Beardsley Farms, Clewiston 
Beckenbacb, Dt. J. R. Yegetable Oops 
Laboratory, Bradenton 
Beerhalter, A,, Ft. Pierce 
Bellows, J. M., Hector Supply Co., Miami 
Benitez, Lie. Jose, Edificio La Nacional, 
Monterrey, N. L., Mexico 
Bennett, Chas. A., 1825 NW 21st .St., Miatni 
Bennett, H. W., Box 350, Gainesville 
BERGER, MRS. E. W., Gainesville 
Bergstrom Trading Co., 233 Broadway, 

New York, 7, N. Y. 

Bigelow, Clarence K. Rogers, 

835 Cherry St., SE, 

(irand Rapids, Mich. 

Bingham, H. R., Bingham Seed Co., 
Jacksonville 
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Biscayne Park Estate, Box 297, N. Miami 
Bischoff, Wm. H., Miami Daily News, Miami 
Bishop, Robt. J., Box 3791, Orlando 
Blackmon, G. H., Agr, Exp. Sta., 

Gainesville 

Blandford Groves, Lake Jem 

Boltin, H. H., Dade City 

Booth, J. B. Jr., Tavares 

Borders, H, 1., Dept of Plant Pathology, 

U. of Minnesota, St. Paul, Minn. 
Boszocll, Ralph, c/o Citrus Magazine, 

110 Oak St., Tampa 

Botzenhardt, E. W., 4340 Audubon Ave., 
Detroit, Mich. 

BOUIS, C'LARENCE (]., Box 0, Ft. Meade 
Bourland, V. E., Winter (Jarden 
Bourne, Dr. B. A., Oewiston 
Boyd, F. E., Box 120, Montgomery. Ala 
Bradbury, (lias. O., Beymcr Bldg., 

Winter Haven 
Brady, R. C., I'itusville 
Briggs, W. R., Ft. Pierce 
Bright, L. H., Clewiston 
BRI\(]HAM, M. S., Micco 
BRITT, JOHN F., Ft. Pierce 
Brock, Ct. R., Box 506, Cocoa 
Brock way, E. K., Clermont 
Brooks, br. Chas., 110 N. Shine St., 

( Irlando 

Brooks, J. R., Box 36, Homestead 
BROWN, A. C., Cjainesville 
Brown, R. L., Box 132, Ft. Pierce 
Brown, R. S., Box 821, Ft. Lauderdale 
Brown, T. ()., Browm & Co., Fro.stproof 
Bryan, R. L., Bartow 

Bubel, Joseph, 215 Mendoza, Coral Gables 
Buckels, W. V., Box Stl, Leesburg 
Burg, Roy N., Loxahatchee 
Burrichter, August, Homestead 
Buskirk, R. J., 560 W. Peachtree St., 
Atlanta, Ga. 

Butts, Donald, Florida Citrus Commission, 
Lakeland 

Cadmus, Harold J., Box 254, Apopka 
Calkins, Mrs. O. W., Rt. 1, Box 64, 
Homestead 


Campbell, Courtney, Food Machinery 
Corp., Dunedin 
Carlcton, R, T., Plymouth 
Carlton, R. A., Box 1986, 

West Palm Beach 

CARNEGIE, MRS. T. M., Fernandina 
Case, A. H.. U. S. Phosphoric Prod., 

61 Broadway, N. Y. 

Cass. N. D., Haines City 
CHAMPLAIN, A. E., BED No. 1, Palmetto 
Chang, Cdien-Kwan, Box 69, Berwyn, Md. 
Cliaplin, Charles, Rt. 1, Ft. Lauderdale 
Charles, Wilbur G., Box 323, Winter Haven 
Chase, Frank K., C'herokee Trail, Lakeland 
CHASE, JOSHUA C\, Winter Park 
( base, S. ()., Jr., Box 599, Sanford 
Chicone, Jerry J., Box 9, Winter Haven 
C'HIDFISl'ER, D. D., 446 Painter Ave., 
Whittier, Calif. 

Choate, E. S., Eustis 
Chryst, T. L., Bradenton 
Citrus Grove Development Co. 

Babson Park 

City of Lakeland, Lakeland 
C'lavton, H. G., Gainesville 
CLEMENT. WALDO P., (leorgiana 
C'oe, Dana G., 1425 Providence Road, 
Lakeland 

C'offce, h>ed F., Armour Fert. Works, 
Jacksonville 

C'oit, Dr. J. Elliot, Box 698, 

Fall Brook, C'alif. 

Colee, Harold, 510-16 Hildebrandt Bldg., 
Jacksonville 

Collins, Paul F., Haines City 
C'onley, Howard A., 7134 Abbott Ave., 
Miami Beach 

CONNER, WAYNE E., New Smyrna 
C'onnor, F". M., SAL Rwy., Palmetto 
COOK, R. F., Leesburg 
Coolidge, J. W., Rt. 1, Ft. Pierce 
Cooper, Hal B., Box 307, Safety Harbor 
Cooper, Dr. Wm. C., USD A Texas Sub- 
Station 5, Weslaco, Texas 
Choral Reef Nurseries Cl)., Box 596, 
Homestead 

C^otton, Dr. R. H., Plymouth 

Cox, J. C., Wheeler Pert, C"o., Oviedo 
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( ox. Norman U., City of Miami, Miami 
Crenshaw- McMichael Seed C o. 

Box 1314, 'I'anipa 

C'rumb, Frank K., Box 3d7', Lakeland 

c;rutc:hfieli) and woolfoL'K 

Pa. Produce Building, i^itt.shurgh, l^a. 

C'url, Laurence A., Box Winter Haven 

Curry, Kenneth, KiOO Melrose Place, 
Knoxville, Penn. 

Dale, N. E., Box 15, Winter (iarden 
Dalrymple, C. D., Oneco 

Davidson, W. M., 243 Ma]jle Ave.. 

Takoina J*ark, Md. 

Davidson, Z. C'., Leesburg 
Davi.s, C?. Kay, Ft. Laudenlale 
Davis, diaries P., Box 947, Winter Haven 
Diecker, Dr. Phares, Fla. Agr. Fxp. Sta., 
(iainesville 

Dennison, Dr. K. A,, Ma. Agr. Exp. Sta. 
(biinesville 

Dickey, R. D., Agr. Experiment Station, 
(xainesville 

Dierberger, Snr. Joao. Institute Mackenzie, 
Rua Maria Antonia 4(K‘j, 

Sao Paulo, Brazil 
Di (horgio Fruit C'orp. (1941-4()) 

Box 780, Winter Haven 
Di Giorgio, J. S,, Box 780, Winter Haven 
Dixie Lime Products Go., Ocala 
Dolan, F, M., 1817 Granada Blvd. 

Coral CAibles 

Dixie Lime Products Co., Ocala 
Donaldson, C. S., Avon Park 
Dorn, H. PV., South Miami 
Dowdell, R. S., 61 W. Central, Orlando 
Doyle, Capt. Walter S., Gen. Del. 

Vista, Calif. 

Dozier, G. L., Naco Fert. Co., McIntosh 
DuChrame, E. P., Lake Alfred 
DuManior, George, 1820 W. 25th St., 
Sunset Isle, Miami 

DUNEDIN PUBLIC LIBRARY, Dunedin 
Dunn, Hershel, Ft. Pierce 
Dunne, John M., 3650 N. W. 20th Ave., 
Miami 

Dye, John B. Jr., Ft. Lauderdale 
Dye, John B, Sr., Ft. Lauderdale 


Pd sail, Henry J., Bradenton 
Edsall, R. S., Wabasso 
Eggle.ston. Harold J., 433 E. Gore Ave., 
Orlando 

Ellis, Russell B., Box 44, Little River 
Station, Miami 

Ellsworth, Miss Wilma J., Rt. 1, Dade ( ity 
Engle, Robt. H., 616 Investment Bldg., 
Washington, D. C. 

Estes, H. O., Haines dty 

FAIRCHILD, DR. DAVID 

4013 Douglas Road, Coconut (irove 
I'AIRCHILD, MRS. DAVID 

4013 Douglas Road, Coconut (irove 
Laird oth, E. P. (Jack), S. Dixie, 

West Palm Beach 
Far South (irowers, (joulds 
Fascell. Michael. 1661 C’oral Way. Miami 
Paurett, Chos. P., Box 186, Orlando 
FENTON, ALFRED. 1002 Second Nat. 

Bank Bldg., Houston. Texas 
1^'erry, S. K., Box 668, Miami 
Mfield, W. M., Agr. Exp. Sta., ( iainesville 
Fitzsimmons, L. H.. Rt. 1, h't. I^uderdale 
Llorida Agricultural Research Institute 
Winter Haven 

Florida Dolomite Co., Pembroke 
Ploridagold Citrus Corps., Lake Alfred 
(Melbourne) 

•Fogg, Harry W., Box 774, Eustis 
Forsee, W. ‘ T., Everglades Exp. Sta., 

Belle Glade 

Fort Lauderdale Public Lil)rary 
Ft. Lauderdale 
Fosgate Co., Chester C. 

Box 2673, Orlando 

Fried, Julius, 1003 Subway Term. Bldg., 
Los Angeles, Calif. 

Friend, W. H., Valley Exp. Sta., 

We.slaco, Texas 

PTuitlands Company, The. Lake Alfred 
Fudge, Dr. B. R., Lake Alfred 
Iniller, Wm, Allison, 6 Sunrise St., (\Koa 
hTitch, Ivey E., Lake Placid 

Gardner, F. C., Lake Alfred 
(iardner, Mrs. F. C\, I^ke Alfred 
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(iarclner. Dr., V. E., 415 N. i'arraniorc St., 

( )rlanclo 

(iarrett, C'lias. A., Kl. 1, Kissininiec 
Genvc, Ray, ImkkI Machinery Corp., 

Dunedin 

(ilh'l^'ORD, DR. JOHN, Coconut ( irove 
(ioodwin, K. H., 14S0 Monroe St., 

Riv^erside, Calif. 

(ioodwin, J. C., 504 Seaj^le Hldfif., (iainesvillc 
(iould, Chester N., Star Route, Box 23, 
West Palm Beach 

Grant, A. J., 259 Scotland St., Dunedin 
(iratz. Dr. L. ()., Ag-r. Exp. Sta., (iainesvillc 
(iraves, Forrest C., Vero Beach 
(iraw, La Monte, Ma. \'eg. C'onim., 

Orlando 

t ireen, L. C^.. Highlands h'eri. C o., Sebring 
Grienriscu, L. Jr., Weir.sdale 
Griffin, Ben Hill, Jr., Box 155, I'rostproot 
(iriffiths, j. T., Lake Alfred 
(iriswold, H. B., 459 West Road, 

La Habra. C alif. 

(iroebe, R. H., Barrett Div., Cocoa 
(iroff, Dr. (i W., Laurel 
< irossenbacher, (. Ci., Plymouth 
(irove, W. R., Laurel 
Groovers BcrtUizcr Coopei ativc. 

Lake Alfred 

(iCEST, MRS. AMY, 495 East 5rth Si., 
New York 

Gulj I^crtilizcr Co., B(ix 2721, I'ampa 
(lunn, C'. D., Rt. 3, Box 40A, (iainesvillc 

HADEN, MRS. FLORENCE P. 

CV)conut (irove 

Haines City Heights, Inc., H<aines City 
HAKES. T.. A., P. C). Box 771, Orlando 
Hall, Willis W., 7(K) S. W. 2nd Ave., 
Miami 

Hamilton, Joseph, Route 1, Box 449, 

Yuma, Arizona 

Hammerstein, C^ P., Flamingo (iroves, Inc., 
Hollywood 

Hanna, L. C., Hanna Road, Lutz 
Harding, Dr. Paul L., 415 N. Parrainore 
St., Orlando 

Hardwick, J. D., Box 69, West Palm Beach 
Harkness, R. W., 6821 N. W. 29th Terr., 
Miami 


Harri.son, A. L., Box 510, Bradenton 
Hartt, S. V., Box 356, Avon Park 
Hartt, S. Y. Jr., Box 356, Avon Park 
HASTJNGS, H. G., 16 West Mitchell St., 
Atlanta, (ia. 

Hastings, W. Ray, Box 675, 

Harrisburg, Pa. 

Hastings, Mrs. W. Ray, Box 675, 
Harrisburg, Pa. 

Havelow, Mrs. DeWitt, 1439 Inspiration 
Dr., La Jolla, Calif. 

Hawkins, H. E. C., St. Augustine 
Hayman, \\\ Paul, Box 711, Bartow 
Haynes, Bayless W., Wilson and Toonier 
b'ert. Co., Box 4459, Jacksonville 
Heid, Dr. J. L., Box 83, Winter Haven 
Heinlcin, Mrs. Herman, Rt. 2, Box 92, 
Homestead 

Henderson, H. C\, 141 1C Central, 

Winter Haven 

HENRICKSDN, R C'., Box 1045, Eustis 
Henry, Arthur M., 1177 Zimmer Dr., N. E., 
Atlanta. Ga. 

Henry, W. M., SAL Ry., Plant City 
I HERNANDEZ, PEDRO, lOH Cienfuegos, 
San Fernando, Cuba 
Highfill, L. R., Cocoa 
Hildebrand, FL M., Food Machinery 
C'orp., Dunedin 

Hines, 'V, R., Box 2721, Tampa 
Hodges, Dan, Box 1273. Tampa 
Hodnett, P., J^ox 958, Winter Haven 
Hodnett, J. Victor, Box 958, Winter Haven 
Hoenshel, Paul M., Box 331, Stuart 
Hogan. Ivey, Ft. Lauderdale 
Holden, B. H., Rt. 2, Box 486, Home.stead 
ffolland, J^'rank L., Box 392, Winter Haven 
HoUsherg, Bertha (1942-46), 99 Courtland 
Ave., New Rochelle, N. Y. 

Holzcker, Richard, Lake Wales 
Hookoni, D. W., Box 1077, Pinecastle 
Hopkins, Dr. E. F.. Citrus Experiment 
Station, Lake Alfred 
Houghtaling, F. S., Rt. 2, Box 1054, 

Miami 38 

Houghtaling, Nestor, Rt. 2, Box 1054, 
Miami 38 

Hsi, Yu“ Tseng, Box 69, Berwyn, Md. 
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Hughes, David, 116 S. Miami Ave., 

Miami 38 

Hughes Ranch, Elcouch, Texas 
Hughes Thomas, Rt. 2, Ft. Pierce 
Hughson, Wm. R., Rohm & Haas Co., 
Philadelphia, Pa. 

Hl'MK, H. HAROLD, (iainesville 
Hunt, Lh A., Hunt Bros., Lake Wales 
Hunter, Wm. P., 1039 Cypress St., 
Gainesville 

Huppel, J. B., 2010 Delaney St., Orlando 
Husman, D'r. Vcrner, Virginia Polytechnic 
Inst., Blacksburg, Va. 

Hwang, Ko Hysin, c/o Dr. Roycc, Citrus 

Experiment Station, Riverside, Calif. 

Ingle, L L., Stauffer Chem. Co., Apopka 
IOWa' STATE COLLEGE LIBRARY, 
Ames Iowa 

Jacol)s, W. A., Box 416, Delray Beach 
JACOCKS, A. J., Winter Haven 
Jamison, Dr. F. S., Agr. Exp. Sta., 
(iainesville 

Jamison, Dr. V. C., Citrus Exp. Sta., 

Lake Alfred 

Janes, Byron E., Agri. Exp. Sta., Gainesville 
Johnson, Warren O., Box 1058, Lakeland 
Jones, H. S., Box 1021, Vero Beach 
Jones, R. S,, Wilson and Toomer P^ert. 

Co., Box 4459, Jack.sonville 
Jones, W. J,, Di Giorgio PVuit Corp., 

Winter Haven 

Jordahn, A. C*., Box 292, Miami 33 

Kanawha Groves Co., p't. P’ierce 
Kaspar, P. E., Sherwin Williams Co., 
Tampa 

Keenan Soils Laboratory (1942-46) 
PTostproof 

Kelsheimer, E. G., Veg. Crops Lab., 
Bradenton 

Kendall, Harold E., (Moulds 

Kensett, J. G., 2612 Jetton Ave., Tampa 

Kent, L. D., 3850 Poinciana Ave., 

Miami 33 

Kent, Miss Olga, 3850 Poinciana Ave., 
Miami 83 


Kew, Theodore J., 1721 Westchester Ave., 
Winter Park 

Kew, Mrs. Theodore J., 1721 Westchester 
Ave., Winter Park 
Kilgore Seed Co. The, Plant City 
Kinie, Chas. D. Jr., Box 102, 

Florence Villa 

Kime, Chas. D., Box 232, F"t. Pierce 
Kinard, R. R., Box 607, Homestead 
King, Batty, Bonita Springs 
Kingham, P'ern, Box 53, Davenport 
Kitchen, P^ M., Pacific Coast Borax Co., 

51 Madison Ave., New York 10, N. Y. 
Kramer, L. H., Lake Wales 
Krome, William H., Box 596, Homestead 
Krome, Mrs. W. J., Box 596, Homestead 

Lake Garheld Nurseries, Bartow 
LaMont, lienry, Rt. 2, P't. Pierce 
LASSEN, H. C, Garden Spring Terrace, 
Saratoga, Calif. 

LAUMAN, (i. N., Ithaca, New York 
Lawless, Wm. W., Citrus Exp. Sta., 

Lake Alfred 

I^wrencc, R. H., Box 353, 

Camarillo, Calif. 

Layman, C. C., 6605 N. W. 3rd Ave., 

Miami 38 
Lee, C. S., Oviedo 
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EDITORIALS 


TIME SCHEDULES 

A trial for all sections of the Society this 
year of the policy of assigning a definite hour 
for each paper to be given proved the value 
of thus scheduling the addressing. For its 
complete success, however, the plan requires 
courageous chairmen who will start and stop 
papers on time. The advantages of knowing 
what paper is being read at a given time in 
any section are obvious for those who have 
interest in more than one section. In addition 
there is assurance that papers scheduled for 
the morning will not be postponed until after- 
noon, or that a paper one came to hear in the 
afternoon was read in the morning because 
of getting through unex[>ectedly early. 

INFORMAL SPEAKERS 

The invocation for the opening session was 
made by the Rev. Glenn C. James, pastor of 
the White Temple Methodist Church in Mi- 
ami. In the absence from the city of Mayor 
Perrine Palmer, the customary address ot 
welcome was given by Mr. Dan Rosenfelder, 
Director of Public Safety and Acting City 
Manager. He demonstrated the practical qual- 
ity of his ideas on hospitality by offering mem- 
bers of the Society absolution from the con- 
sequences of parking overtime during the 
meeting period, instead of the traditional key 
to the city. The response was made by the 
Society’s experienced responder and 1st Vice- 
president, Mr. Frank Stirling. 

The annual address made to the Society by 
its President may be read in these Proceed- 
ings, and it was followed by a tribute to the 
late Secretary Floyd, read by his successor, 
Secretary Miller. In adding his own brief per- 
sonal testimony regarding Colonel Floyd, 
President O’Bryne quietly remarked that he 
had suffered a deep loss also. Mrs. O’Bryne 
had passed away only two weeks before the 
meeting, but she had especially asked that he 


The Fifty-ninth Annual Meeting of the 
Florida State Horticultural Society was held 
in Miami on April 30 and May 1 and 2, 1040. 
The keynote of this meeting was enjoyment 
of the opportunity to relax from the arduous 
work of the war years; yet the '‘good time” 
came second to a sound program of reports 
on horticultural problems. It had been the 
plan of our late Secretary, B. F. Floyd, that 
this should be an occasion of good fellowship 
and his plans were carried out in this respect. 

The Columbus Hotel served as headquarters 
of the Society, with the adjoining McAllister 
Hotel helping to carry the load. The general 
sessions and those of both the Citrus Section 
and the Krome Memorial Institute were com- 
fortably accommodated in the Hiscayne Park 
Assembly Hall, while the V^egetable Section 
found satisfactory meeting space in the Mc- 
Allister Hotel. Fortunately the weather was 
fine during the whole period of meeting, and 
the six blocks walk from hotel to park build- 
ing was a pleasant exercise. 

The City of Miami made every effort to 
assure the success of the meetings. Parking 
space was provided without necessity of using 
the parking meters with which the city is af- 
flicted. A piano was provided for the opening 
session and also an attractive and accomplished 
piani.st, Miss Brownye Hasten, together with 
a well-known song-leader, Mr. Adolph Seerth, 
who gave the Society a quarter hour of un- 
inhibited singing. Police escort was provided 
for the motorcade to the Fairchild Garden 
also. All of this was the result of the cordial 
cooperation of the Miami Convention Bureau, 
whose staff met with representatives of the 
Society early in the spring to plan this meet- 
ing and followed up those plans right through 
the meeting .period. Only in its peculiar time, 
which upset calculations of arrival hour from 
all other parts of the state, did Miami fail 
in hospitality. 
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carry on his official duties and do his best to 
make the meetings he had planned successful 
ones, and so he had come. 

An informal address not scheduled on the 
program was made by Senhor Julio S. Gon- 
zales, who introduced himself as Director of 
the Refrigeration Research Station of the 
Brazilian Department of Agriculture. He gave 
assurance of his personal assistance to any 
investigators who might go to Brazil to study 
the “tristeza” disease. 

ADDRESS BY WOODRUM 

In following its customary practice of in- 
viting some man prominent in national agri- 
culture to address it, the Society had the 
pleasure this year of hearing the Hon, Clifton 
A. Woodrum, for many years a congressman 
from \^irginia and now President of the 
American Plant hood ('ouncil, Washington, 
D. C. He spoke without manuscript, calling 
attention to the relatively large per capita 
acreage of arable land in this country and to 
the importance of maintaining its productivity. 
'Phe American Plant Food Council is com- 
posed of fertilizer manufacturers, whose in- 
terest is best served by the enlightened ferti- 
lizer practices which maintain or improve soil 
fertility for crop producers. 

ENTERTAINMENT FEATURES 

Wednesday afternoon and evening were set 
aside in the program for recreation and enter- 
tainment. An invitation from Dr, David Fair- 
child to visit the Fairchild Tropical Garden 
south of Coconut Grove was accepted by a 
large number of members of the Society and 
their wives, and about 50 automobiles formed 
a motorcade leaving the hotel headquarters a 
little after 2 o'clock. At the Garden the option 
was given of wandering about alone or of 
following Dr. Fairchild among the trees of 
the palm collection and hearing him discourse 
on them. Punch and cookies were served at 
the museum of the Garden from 4 to about 
6 o’clock by the courtesy of the Garden trus- 
tees. This was a very interesting and informa- 
tive afternoon for all who took advantage of 


it. Others found recreation in fishing, golf 
and other sports. 

Wednesday night the Society was its own 
host at a dinner at one of the large restaurants 
in Miami, Lilley's. The special features were 
a floor show and the lack of any after-dinner 
speeches, so that nothing serious marred the 
enjoyment of the evening. 

Following the conclusion of the meetings, 
a number of .Society meml>ers took advantage 
of the nearness of Miami to Cuba and spent 
a day or two on our island neighbor. This, was 
not the first time that the Society has planned 
and executed such a post-convention trip to 
Cuba, but it is the first time that air trans- 
portation has been the only means of making 
the journey. So little time is spent in crossing 
the water by air that one could go and return 
within 24 hours, yet have seen a great deal 
of interest, "i'here was no single routine fol- 
lowed by all, as each one could plan his own 
itinerary and take his owm time for going 
and corning, within very flexible limits. 

1947 MEETING 

Several important items of business were 
transacted by the Society, in addition to the 
routine adoption of committee reports. 
Throughout most of its history the Society 
has met annually in the spring during April 
or May. For some time there have been heard 
suggestions that a fall meeting might l>e easier 
for both citrus and vegetable growers to at- 
tend. The 1945 meeting was held in October 
by necessity, and this gave opportunity for 
comparison of ease of attendance in fall and 
spring. The Executive Committee discussed the 
matter at some length, and agreed that while 
plans for the 1946 meeting were too far along 
to change from the spring date, the Society 
would be well advised to hold future meetings 
in early autumn. When the question was placed 
before the Society, the vote was almost unan- 
imous for this change. The 1947 meeting, 
therefore, will be held in the fall. The exact 
time and place were left to the discretion of 
the Executive Committee. 
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ANNUAL DUES 

Another important change was in the dues. 
For many years these have been kept at $2 
per member, and in recent years it has been 
possible to publish the F^roceedings only by 
the generosity of a large number of members 
who took Sustaining memberships for them- 


selves or their firms. Increased costs of print- 
ing make it imperative to increase the dues, 
and on recommendation of the Executive Com- 
mittee the Society voted to raise them to $-‘5, 
l)eginning with 1947. Even this increase will 
hardly suffice to pay for printing the Pro- 
ceedings unless the membership increases 
further. 
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PRESIDENT’S ADDRESS 


Frank M. 0’}3kvne 
Lake Wales 

The saying that a })oor beginning means a 
good ending applies with unusual force to the 
present citrus fruit season. A year ago we 
were in the midst of one of the most serious 
and prolonged droughts of which we have any 
record. Over fifty percent of the young fruit, 
which resulted from the large bloom in 
February 1945, shed, and quite a few trees, 
which had been damaged by two hurricanes 
in a year or were weak from some other 
cause, gave up the struggle and died. 

Then, June 23rd, we had a regular cloud- 
burst and in the next thirty days we had 
thirty inches of rain — half of a normal year's 
rainfall. This resulted in the largest summer 
bloom of which we have imy record. Roughly, 
(10 j>ercent of our orange and grapefruit croj) 
and fully 80 percent of our tangerine crop 
resulted from this late bloom. 

We started to worry about the quality of 
this late 1)1 oom fruit. Would it be bad or 
good? We now know that the late bloom 
Hanilin.s were better than they generally arc, 
but still "nothing to write home about" on 
the average. Late bloom Pineapples, Valencias 
and other oranges were of very good quality, 
while late bloom tangerines were wonderful 
— ^better by far than the early bloom this sea- 
son. But late bloom grapefruit, both seedy 
and Marsh, were a distinct disappointment. 
They were thick and coarse skinned, and 
"sheep nosed" even where there was a heavy 
crop on the trees — good mainly for canning. 

We were fearful that with the stopping of 
government purchases of processed fruit for 
the armed forces and Lend-lease, our markets 
would break badly. A freeze in (."alifornia and 
a late freeze in the North which eliminated 
most of the apple crop undoubtedly helped our 
citrus, for despite the wave of strikes through- 


out the nation, the market has held up nicely. 
All in all, the season of 1945-40 has been a 
very prosperous one, 

Cirove values have strengthened with the 
s'rengthening fruit prices. Good groves carry- 
ing good crops have been selling for $2,000 
per acre. Extra good groves, well located, 
have been bringing more. Most of these sales 
have been made to Florida citizens and n:)any 
to people who already own groves. On the 
whole, northerners are not responsible for 
these prices. 

1 know of a 10-acre grove which sold for 
$3,000 in 193C, for $4,500 in 1938, for $6,500 
in 1942, and for $20,000 in 1946. At first 
glance you would say the owner who bought 
the grove for $6,500 and sold it for $20,0(X) 
made a wise sale. Let’s see how it figures 
out. The sales conunission was $1,000 which 
left him $19, (KK) so that his profit was $12,500, 
a fourth ($3,125) of which he has to pay to 
the government which would leave him $15,- 
875 to re-in vest. At 4 percent interest (and 
he will have a hard job getting more today) 
this would yield but $635.00 income per year. 
The grove will yield on the average between 
five and ten times that return during the next 
five or ten years. That shows why Florida 
people are buying the groves that arc now 
changing hands. 

That brings us to the consideration of the 
hazards inherent in our industry. They are 
many and varied. There is the weather. We 
have had devastating colds in the past. We 
will have them in the future; so likewise, 
with droughts. Then, there is the matter of 
competing fruits. The greater the supply of 
competing fruits, the lower citrus prices are 
apt to be. Then, there is competition from 
California and Texas. It is real competition! 
Citrus production is increasing the world over 
— Spain, Palestine, Brazil, Argentina, etc. The 
greater the supply of citrus, the lower will 
be the demand. Then, there is the matter of 
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PRESIDENT'S ADDRESS 


Frank M, O’Bryne 
Lake Wales 

The saying that a poor beginning means a 
good ending applies with unusual force to the 
present citrus fruit season. A year ago we 
were in the midst of one of the most serious 
and prolonged droughts of which we have any 
record. Over fifty percent of the young fruit, 
which resulted from the large bloom in 
February 1945, shed, and quite a few trees, 
which had been damaged by two hurricanes 
in a year or were weak from some other 
cause, gave up the struggle and died. 

Then, June 23rd, we had a regular cloud- 
burst and in the next thirty days we had 
thirty inches of rain — half of a normal yearns 
rainfall. This resulted in the largest summer 
bloom of which we have any record. Roughly, 
CO percent of our orange and grapefruit crop 
and fully 80 percent of our tangerine crop 
resulted from this late bloom. 

We started to worry about the quality of 
this Lite bloom fruit. Would it be bad or 
good? We now know that the late bloom 
Hamlins were better than they generally are, 
but still “nothing to write home about” on 
the average. Late bloom Pineapples, Valencias 
and other oranges were of very good quality, 
wdiile late bloom tangerines were wonderful 
— l)etter by far than the early bloom this sea- 
son. But late bloom grapefruit, both seedy 
and Marsh, were a distinct disappointment. 
They were thick and coarse skinned, and 
“sheep nosed” even where there was a heavy 
crop on the trees — good mainly for canning. 

We were fearful that with the stopping of 
government purchases of processed fruit for 
the armed forces and Lend-lease, our markets 
would break badly. A freeze in California and 
a late freeze in the North which eliminated 
most of the apple crop undoubtedly helped our 
citrus, for despite the wave of strikes through- 


out the nation, the market has held up nicely. 
All in all, the season of 1945-46 has been a 
very prosperous one. 

(irove value.s have strengthened with the 
sTengthening fruit prices. Good groves carry- 
ing good crops have been selling for $2,000 
per acre. Extra good groves, well located, 
have been bringing more. Most of these sales 
have been made to Florida citizens and many 
to people who already own groves. On the 
whole, northerners are not responsible for 
these prices. 

I know of a 10-acre grove which sold for 
$3,000 in 1936, for $4,500 in 1938, for $6,500 
in 1942, and for $20,000 in 1946. At first 
glance you would say the owner who bought 
the grove for $6,500 and sold it for $20,000 
made a wise sale. I^t’s .see how it figures 
out. The sales commission was $1,0(K) which 
left him $19,(K)0 so that his profit was $12,500, 
a fourth ($3,125) of which he has to pay to 
the government which would leave him $15,- 
875 to re-in vest. At 4 percent interest (and 
he will have a hard job getting more today) 
this would yield but $635.(X) income per year. 
The grove will yield on the average between 
five and ten times that return during the next 
five or ten years. That shows why Florida 
people are buying the groves that are now 
changing hands. 

That brings us to the consideration of the 
hazards inherent in our industry. They are 
many and varied. There is the weather. We 
have had devastating colds in the past. We 
will have them in the future; so likewise, 
with droughts. Then, there is the matter of 
competing fruits. The greater the supply of 
competing fruits, the lower citrus prices are 
apt to be. Then, there is competition from 
California and Texas. It is real competition! 
Citrus production is increasing the world over 
— Spain, Palestine, Brazil, Argentina, etc. The 
greater the supply of citrus, the lower will 
be the demand. Then, there is the matter of 
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economic conditions. (Tfoves are not profitable 
during a depression. We hope sincerely that 
employment will remain high for there is 
generally an orange or tangerine in “the full 
dinner pail.^* 

There is little we can do to protect our- 
.selves against most of these hazards except 
droughts; hut, there is another very real 
hazard which we face, about which we can 
do a great deal. I refer to the danger of in- 
troducing insect and disease pests from for- 
eign countries. 

Everyone should pay a visit to the Pan- 
American airport while here. There are more 
planes and more passengers from foreign 
countries arriving at this airport than at an> 
other in the world. Some days as many as 
67 different planes from foreign countries 
land at the Miami airport alone. At present 
332,000 persons per year are entering Florida 
from foreign countries. Anyone of them might 
bring in some new or serious insect pest or 
disease in his baggage or pockets. 

I urge every member of the Society to hear 
the talk by our Plant Commissioner, Hon. A. 
C. Brown. I want to point out a few pertinent 
facts because some twenty years ago I was 
connected with the Plant Board for ten years. 
First, we are ju.st enterting the air age. For- 
eign travel into Florida is certain to increase 
by leaps and bounds. Second, air travel is 
fast. A man can get onto a plane on a rainy 
day in a foreign county and the clay will still 
be sticking to his shoe soles when he steps 
off onto the sands of Florida, Third, a pest 
of little consequence in another country may 
hold the most serious threat to plants in this 
state. For example, the Japane.se didn’t know 
they had citrus canker until it began to “go 
to town” in Florida. Such instances can be 
multiplied dozens of times. Fourth, it is far 
cheaper and safer to keep pests out of the 
state than to eradicate them after they have 
been introduced. Fifth, Florida has been most 
successful in its eradication campaigns, no- 
tably with citrus canker, black-fly, Mediter- 
ranean Fruit-Fly, etc. What we have done 
before, we can do again if we have to. We 


have the men who know ’ jw, and a favor- 
able geographic situatio>. Sixth, the success 
of an eradication campaign depends on de- 
tecting the pest before it has become firmly 
or widely established. 

It is for these reasons that Florida growers 
must see to it that the grove inspection de- 
partment of the State Plant Board is kept at 
top efficiency. 1 agree that we should strength 
en our Plant Quarantine law and our Quar- 
antine Inspection Force and investigate pests 
in foreign countries. When some pest gets by, 
as it surely will in time, we will need a sec- 
ond line of defense badly, and that is the 
(irove Inspection Force. Let us see that it is 
kept at top efficiency. 

Hiere is a danger connected with the in- 
terest in aviation against which we should 
guard. I refer to the tendency for new town^ 
to have themselves designated “ports of entry.’^ 
As indicated, each port of entry is a dangtu* 
spot where foreign pe.sts may be introduced. 
If a new pest is introduced at Miami or such 
.'“Caport, it can only spread in a semicircle 
but if introduced at Orlando or Lake Wales, 
it can spread in all directions. There is an 
effort being made at Lake Wales and a num- 
ber of other inland towns to become ports of 
entry by air. From a horticultural point of 
view, it would be most unfortunate if these 
efforts should succeed. We need fewer ports 
of entry in our state, not more ! 1 urge all 
the members of the Society to give this im- 
portant matter their earnest consideration. 
Think the matter through; then act. 

At our last meeting this Society passed a 
resolution instructing its officers to call a 
meeting made up of representatives of all of 
Florida’s citrus organizations to provide ways 
and means for sending scientists to South 
America to study the “Tristeza” disease of 
trees budded on sour orange stock. This meet- 
ing was held in Orlando, October 31, 1945, 
and resulted in the following committee being 
appointed ; 

Charles H. Walker — Bartow; representing 
Producers Trade Association. 

Thomas W. Bryant — Lakeland ; represent- 
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ing the Florida State Board of Control. 

Arthur C. Brown — (Gainesville; representing 
State Plant Board. 

H. B. Snively — Lake Hamilton; represent- 
ing Morida United (Growers. 

Charles A. Stewart — Auhurndale ; repre- 
senting Florida Citrus Commission. 

James C. Morton — Auhurndale; represeni- 
ing Florida Farm Bureau. 

I'rank M. ( )’Byrne— Lake Wales; represent- 
ing Florida State Horticultural Society. 

'I'his committee had a meeting with Gov- 
ernor Millard Caldwell in Bartow on Novem- 
ber ID, 1945. Several of his Cabinet were 
present. Dr. A. F. Camp made a report on 
the disease and estimated that the cost of 
buildings, salaries and other necessary ex- 
penses for a year s investigation would ap- 
proximate $()(),()()U. The ho{)e was expressed 
that Texas might supi)ly $20,000, California 
a like amount, and h'lorida the balance, 
4'homas W. Bryant expressed the concern of 
the Board of Control and said that it was will- 
ing to send Dr. Camp to California and Texas 
to present the matter and solicit their cooper- 
ation. (Governor Caldwell expressed himself 
as thinking we were wdse to .study this dis- 
ease in the other country rather than wait 
until it was established here before starting 
our study. He assured us of his support when 
we knew how much money Morida would 
have to furnish. Charles H. Walker said that 
the study should be made even if I'lorida had 
to finance the entire venture alone. There was 
an unanimous agreement that the citrus grow- 
ing states should direct and finance most of 
the investigation. 

Dr. Cam]) made his visit to California and 
Texas just before Christmas. We know that 
he presented the matter well ; he always does. 
After considerable discussion and the ex- 
change of a number of letters, the California 
State Board of Agriculture passed a resolu- 
tion asking the United States Department of 
Agriculture to undertake the investigation of 
Tristeza. They regretfully declined to help 
financially. Texas citrus growers are not as 
well organized as they are in either California 


or Florida and their citrus area is but a small 
spot in a very large state, but 99% of their 
citrus trees are on sour orange stock and they 
are deeply concerned. They do not feel like 
a.sking the U. S. (Government to assume a task 
that they feel they should have a more direct 
connection with, and they feel that Dr. Camp 
is the man to head this investigation. Under 
the able leadership of Mr. E. M. Goodwin of 
Mission, Texas, the 'I'exas citrus growers are 
raising their share of funds by voluntary con- 
tributions from the industry. As soon as we 
know definitely how much of the expense 
Florida is to bear, we will undertake the task 
of raising it. Meanwhile, we understand that 
Dr. Camp has located an investigator who 
speaks Spanish and who is willing to take 
charge of the inve.stigation. 

It has been our plan from the start to ask 
the U. S. Department of Agriculture to in- 
vestigate the possibility of its being a virus 
disease since they believe that it is and they 
have already started a study of root stocks 
to find what stocks can l>e substituted for sour 
orange, should that course unfortunately be- 
come necessary. Every effort will be made to 
see that there is no overlapping of effort in 
this investigation. We need to know lioiv the 
disease is spread and against what we should 
(juarantine. and we need that information now\ 
We expect to continue our efforts until the 
investigation is completed. 

Most of you are growers of many years 
.standing. You can remember when citrus 
growing was a hard game and groves were 
a drug on the market. In recent years groves 
have been much more profitable, and grove 
values have strengthened. (Groves that sold a 
few years ago for $500 per acre are now 
being purchased by grove owners of many 
years experience for $20(K) per acre and up. 
Let us not “go to sleep at the switch*' and 
let some pest come in and ruin these values 
as in the days of canker and Medfly. Let us 
also push forward our investigations of can- 
ning and processing citrus and developing by- 
products so that grove values may be sus- 
tained despite our rising production. 



BAYARD F. FLOYD COMMEMORATION 


Ralph L. Miller 
Plymouth 

In 1917, twenty-nine years ago, BAYARD 
F. FLOYD was made secretary of the Florida 
State Horticultural Society. During this time 
he thought first, last and always about the 
horticultural development of Florida and those 
folks engaged in it. 

His ability to select speakers and papers 
for programs for these almost 30 years was 
particularly outstanding. His secretarial du- 
ties became so natural and so well developed 
that he could arrange and execute a program 
most successfully without any complaint, re- 
marks, or any obvious effort. 

He had an excellent sense of humor and 
we know that if he were able to look in on 
some of our meetings without him and see 
the difficulty we have getting some of the 
work done, work that he did without any 
apparent effort, he would get a good laugh 
out of it. 

The COLONEL, his most common nick' 
name, had an opportunity of watching Florida 
horticulture develop for more than a third of 
a century. He originated successful programs 
during wars, boomts, depressions, high prices 
and low prices, freezes and dry weather, 
floods, gas and tire rationing, and many other 
restrictions and difficulties. He made no com- 
plaints. He enjoyed it and did it well. 

The COLONEL was not only a student of 
Florida horticulture but also an excellent stu- 
dent of human nature. He understood the 
horticultural problems very well, but probably 
understood the workers even better. He no 
doubt knew more and talked less about folks 
in Florida than any one you have ever 
known. He always had a pleasant word and 


smile for everyone, was thoughtful, consider- 
ate and generous. He was untiring in his ef- 
forts for his friends and he had no enemies. 

If each of you will stop and quietly recall 
some of your contacts with the Colonel you 
will remember only pleasant experiences, if 
you will recall some of his conversations you 
will be reminded that you have learned much 
from him. If you will stop to consider some 
of his recommendations you will realize that 
his good advice has benefited you greatly. 

This is the first meeting for almost 30 years 
that he has not arranged and he had made 
many specific suggestions for this one. This 
is the first meeting for almost 40 years, ex- 
cept for one when he had the *‘flu/^ that he 
has not been present. The COLONEL'S phys- 
ical presence is gone — ^gone suddenly and for- 
ever. We all knew him, knew him well and 
We have an opportunity and obligation to 
carry on his ideas and suggestions, improved 
by additional developments, as well as con- 
tinue his friendly, easy manner of conducting 
the Society's business. 

It was the COLONEL'S idea that this 
should be a good-time meeting. He .said folks 
had been suppressed by war and other things 
for so long that they wanted a good time; 
so let's have it. We have excellent speakers 
and interesting papers and we want to hear 
all of them. A most complete program of en- 
tertainment has been arranged too, and it was 
the COLONEL'S wish that we enjoy that 
also. 

We want to dedicate this meeting to the 
memory of Col. Floyd. May we all strive to 
carry on and improve as he would want the 
Florida State Horticultural Society to the 
best of our ability, and may the spirit and 
the enthusiasm of the COLONEL live on and 
on and on. 



FLORIDA HORTICULTURAL RESEARCH 


Harold Mqwky, Director 

Vlorida Agricultural Experiment Station 

J^lorida with its vast commercial acreages 
of vegetables, fruits, nuts and flowers, coupled 
with its wide variety of plants grown as 
ornamentals for beautification or aesthetic pur- 
poses, has attained a highly specialized and 
yet diversified horticultural leadership. The 
state’s agricultural income is preponderantly 
from its numerous horticultural products which 
account for something like three-fourths of 
the total return from all agricultural activi- 
ties. The per-acre income from these crops 
compares most favorably with that of the 
high-bracket income farming areas of the 
nation. 

F^aradoxical as it may at first appear, of 
this state’s great number and variety of horti- 
cultural crops now cultivated commercially, 
only one, the blueberry of the extreme north- 
western counties, is a native Florida plant. 
Unlike some South American areas which 
lost the production of their own native rubber 
and cinchona to the Far l^ast, and Mexico its 
vanilla to Madagascar, Florida has not lo.st 
to other areas hut instead has obtained its 
cultivated crops from almost worldwide 
sources. Some exami)les would include: 

The potato, by way of Europe, from Peru, 
Bolivia and Ecuador; 

The pineapple from Paraguay and southern 
Brazil ; 

The guava and avocado from Mexico, Cen- 
tral America and northern South America; 

The bell pepper from ('entral America; 

The citrus fruits mainly from the Orient 
by way of Europe and the West Indies; 

The watermelon from Africa, and many 
vegetables from the Old World; 

The tuhg tree from China; and 

Gladiolus from Africa and the Mediter- 
ranean. 


The successes attained in Florida with these 
and other plants of foreign origin are prob- 
ably bebt demonstrated by citing a year’s total 
packed value of some horticultural crops. For 
the 1944-4.'5 season this value was over 200 
mil lion dollars for citrus, H millions for non- 
citrus fruits and over 92 millions for vege- 
tables. The figure does not include the several 
millions derived from pecans, tung oil and 
commercial ornamentals and flowers. For out- 
standing food production, mostly horticultural 
crops, the United States Department of Agri- 
culture bestowed the Agricultural “A” award 
on four Florida counties and 14 Florida food 
processing firms. IVoduction has steadily been 
increasing; the 100 million box citrus crop 
is not far in the future and the state ranks 
first of the Southeastern States in vegetables 
grown. 

All of this introduction, adaptation and pro- 
duction didn’t just happen of its own accord. 
Although Florida’s discovery was in the year 
15P1, it has only comparatively recently at- 
tained its enviable horticultural standing. Its 
sandy soils are not noted for their natural 
fertility and plants do not always easily adapt 
themselves to a new environment. Seasonal 
conditions are different and general climatic 
factors militate against the success of many 
fruits and vegetable varieties from more tem- 
perate regions, and occasional frosts prevent 
the growing of many plants with tropical re- 
(luirements. However, the most is being made 
of Florida’s climate, the nearest to the tropical 
of any in the continental United States, and 
with this greatest asset has been built a huge 
winter vegetable and flower industry and the 
world’s greatest citrus area. 

No small part of these successes is due to 
agricultural research by State and Federal 
agencies, as well as by individuals, and to the 
alacrity with which the Florida horticulturist 
accepts and puts into practice research find- 
ings. It has been well said that research is 
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vital to the advancement and prosperity of 
agriculture. In no area has this been denion“ 
strated to a greater degree than in Florida. 
Problems of soils, of variety adaptation, of 
cultural management, of nutritional require- 
mentvS, and of control of an exceptional num- 
ber of insect pests and diseases have had to 
be overcome to a large degree before the croj) 
could be said to be a succe.^s. And with many 
plants, differences in soil types have necessi- 
tated special or modified treatment, particu- 
larly with respect to variety, fertilizer needs 
and disease susceptibility. 

Perfection never has and never will be 
achieved. To maintain even our present hor- 
ticultural status requires constant vigilance 
and continued improvement. To illustrate, 
consider the names of the major vegetable 
varieties of 15 years ago with those of today, 
as well as the nutritional practices then and 
now. Varieties .superior in yield, quality, mar- 
ketability or disease resistance have replaced 
a large number of the “best” ones of that 
day. For example, in potatoes the varieties 
Sequoia, Pontiac and Sebago largely have 
taken the place of the older varieties with 
progressively heavier and more satisfactory 
lyields. Celery plantings have profited by 
the introduction of the Pascal variety. In- 
troduction and breeding of tomato varieties 
resistant to nailhead rust and wilt have pre- 
vented the former heavy losses from these 
diseases and an extensive breeding program 
is producing varieties having needed charac- 
teristics. Watermelon wilt is being overcome 
by breeding resistant varieties as is also the 
Phomopsis blight of eggplant. 

Introduction of the Tendergreen bean filled 
a definite varietal need as has also the de- 
velopment of the Florida Belle, A new round- 
podded bean, the Dixie Belle is just being 
released and it appears to be a valuable ad- 
dition for the Everglades region. The Station 
is cooperating to the fullest with the U. S. 
Vegetable Breeding Laboratory at Charles- 
ton, and annually tests and selects from 
numerous vegetable varieties and strains as 
they become available. In the vegetable in- 


dustry particularly, its maintenance more 
than ever will require continuous plant breed- 
ing, .selection and coniparativ'^e trials for .still 
better disea.se resi.stance and other qualities. 

Hand in hand with varietal phases there 
must be improvement in cultural and nutri- 
tional practices as well as of insecticides and 
fungicides and their application. The newer 
organic fungicides, insecticides and nemacides 
offer specialized controls not heretofore sat- 
isfactorily attained. This is exemplified in 
the highly satisfactory results on the late 
blight of potatoes and the very encouraging 
preliminary tests which indicate that a new 
control has been found for the mole cricket 
and the corn earworm. 

Some of the minor elements have been 
of immense benefit to vegetable production 
in some areas, as manganese on the marls of 
the lower East Coast, copper in the Ever- 
glades, and boron on celery in the Sanford 
di. strict 

The program incorporating the use of 
minor elements has re.sulted in revolutionary 
changes in the cultural practices in the State’s 
citrus acreage. Copper, zinc, mangane.se and 
magnesium are now regularly included among 
the nutritional elements supplied, with boron 
and iron entering where needed. This progam 
has been re.sponsible for the overcoming of 
various types of lack of thrift, together with 
chlorotic foliage conditions. General ap- 

j>earance and thrift of trees has been marked- 
ly improved and fruit yields appreciably in- 
creased without the increase in application 
rates of regular fertilizers. Fruit quality 

has been improved in texture, color, increased 
solids and raised Vitamin C content. The 

minor elements have vastly bettere<l tree con- 
dition, added cold resistance, increased both 

yield and quality, and at the same time have 
lowered the per-box production cost. 

Tung oil, the latest of the tree crop intro- 
ductions, will yield from the la.st season’s 
crop a gross return of nearly one million 
dollars. Under Florida conditions the success- 
ful culture of this tree would have been a 
dismal failure without the determination and 
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supplying of its nutritional requirement for 
zinc. 

New type wrappers for both citrus fruits 
and vegetables have been thoroughly tested, 
'riiese offer the probability of reduction in 
transit losses and of improved storage and 
keeping quality and slioukl shortly be avail- 
able in sufHcient quantity for ct)mniercial use. 
Definite progress also has been made in the 
control of citrus fruit decays developing in 
transit and storage. 

The foregoing examples are but a limited 
few of the horticultural researches in Florida. 
A total of some 107 projects, some cooperative 
with the U. S. Department of Agriculture or 
other Federal or State agencies, are conducted 
on horticultural subjects at 5 stations and 7 
field laboratories of the Florida Agricultural 
F-xperiment Station. 1'he Federal -State Frost 
I'orecasting Service is a cooperative under- 
taking between the U, S. Weather Bureau and 
the Station. Projects on fruits, vegetables, 
nuts and ornamentals include the many phases 
in the fields of culture, variety and plant 
breeding, control of diseases and injurious 
insects, soils and soil fertility, economic stud- 
ies, wrapping, jiackage and storage, utilization 
of by-products, and several types of processing. 
The last will lie meri^urably increased with 
the availability of facilities. It i^ anticijiated 
that both the experimental citrus and vegetable 
processing jilant buildings, as provided by ^he 
last Legislature, will be completed and the 
work under way during the coming .season. 

The highly complex problems of the horti- 
culture of today require not only research in 
production but its extension into harvesting, 
handling, packing and packaging, transporta- 
tion, storage, processing, marketing, econom- 
ics, and utilization of by-products. This in 
turn has made necessary a realignment in re- 
search methods and procedure. Research work- 
ers with competent training in the several 
technical fields are the first essential, but the 
day for the most part is gone when an individ- 
ual investigator operating alone can secure 
the whole of the wanted results even in his 
own field. The present trend is toward a group 


attack on a problem wherein the combined ef- 
forts perhaps of several highly trained special- 
ists are cooperatively joined in a single proj- 
ect. For example, the services of a plant 
physiologist, a biochemist, a soils chemist, a 
plant breeder and a plant pathologist might 
be required and utilized to overcome a soil- 
borne disease or one affecting shipping or 
marketing of a given product. Such combina- 
tions make for much more complete and ear- 
lier results. 

A great number of the problems encountered 
require a wide array of the highest type and 
most modern scientific e(iuipment and facili- 
ties as well as a knowledge and familiarity 
with the required techniques. .\s such, there 
is no single agricultural science ; it is a com- 
bination and application of basic physical, 
chemical, biological and mathematical sciences 
refjuiring both the well-equipped laboratories 
and the field to obtain the final practical and 
usable result. Much has been heard of the 
atomic bomb but little of other applications 
of atomic energy. In our laboratories, radio- 
activated elements are being used in animal 
nutrition studies, and recently similar studies 
with plants have been inaugurated whereby 
a chosen element, pliosphorous for instance, 
can accurately be traced and measured to the 
millionth part a.s it moves or is deposited in 
the tissues. This ada])tation of atomic physics 
opens a new’^ field in physiology and offers 
the probability of extending our knowledge 
of the role of various elements in nutrition. 

Numerous recent developments have opened 
avenue.^ of approach to better or ^ different 
methods of meeting production and other ag- 
ricultural problems. Wartime advances in me- 
teorology will prove of value in the advance- 
ment of dependable long-range temperature 
forecasting. N\wv chemicals and equipment 
are assisting in pest and disease control. Tests 
have been made on the adaptability of the 
military “fog” generator as a means of apply- 
ing spray materials, and a mist derived me- 
chanically may be valuable for the same pur- 
pose. Airplane applications of dusts for insect 
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or disease control apparently may be extended 
to sprays, and application from the air of fer- 
tilizer materials for suitable situations also 
may be extended to other than the minor ele- 
ments. Air transportation is to be considered 
for some Florida produce, but it should not be 
overlooked that the airplane is a means of d 
quick ride, not only for man but also for un- 
wanted pests and diseases and possibly for 


some stiff market competition from areas now 
given little consideration. 

IHorida has been both wise and generous 
in its provision for agricultural research. "J'he 
staffs of your agricultural experiment sta- 
tions recognize the obligation and responsibili- 
ties imposed and will continue their efforts 
to tlie utmost in the improvement and advance- 
ment of the state’s widely diversified agricul- 
ture. 


THE SIGNIFICANCE OF WATER 
CONSERVATION IN THE AGRICULTURAL 
DEVELOPMENT OF SOUTH FLORIDA 


R. V. Allison 

Everglades Experiment Station 
Belle Glade 

The importance of water control and con 
servation in the development of South Flor- 
ida’s agriculture, as well as several other very 
important aspects of the economy of this 
section of the State, has been so much empha- 
sized and so frequently reviewed during the 
past few years that a further discussion of 
the subject at this time would l>e without 
very much point except that, during receni 
months, things have begun to happen down 
here, so to speak. 

Before reviewing for you some of the 
things that have happened and are happen- 
ing, how.ever, let me remind you that they 
have not just decided to come alK)ut of their 
own free will and accord. First of all there is 
the great, driving interest of the Governor 
and his entire official family in Tallahassee, 
who probably have this problem of water con- 
servation more constantly before them than 
any other single consideration that could be 
mentioned at this time. 

There is also the urgent interest of each 
and every member of the Board of Commis- 
sioners of the Everglades Drainage District, 


who, under the fine leader. ship of Chairman 
Hilsabeck, are using thi.s que.sting of water 
handling and conservation as a veritable pivot 
around which each and every tiioughi and plan 
pertaining to any phase of the general pro- 
gram of the District is obliged to turn for 
official scrutiny. 

Jn a more local way mention also must be 
made of the splendid effort.s that arc being 
extended by the Resources Development 
Board of Palm Beach ('ounty under the un- 
tiring leadership of President P. P. DeMoya 
and Manager R. J. Blank in the direction of 
organizing local maintenance units for a more 
effective handling of water supply problems. 
The first two units by way of a trial effort, 
are being e.stablished in the areas to be served 
by the West Palm Beach and TJillsboro Ca- 
nals as the plan.s develop for the further im- 
provement of these two irnportant arterials. 
Right in this connection I wish I could tell 
you of the fine hearing pertaining to flood 
control and navigation on these two canals 
that was held. this afternoon in Belle Glade 
under the sympathetic supervision and chair- 
manship of the District Engineer, Col. A. B. 
Jones. The need for effective flood control 
in this important agricultural area for the 
protection of a number of thriving communi- 
ties as well as crops, livestock and other 
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vested interests was very strongly urged, the 
scale and nature of vSonie of the principal 
works as well as the purpose which they are 
to serve being presented as forceful argu- 
nient for the active participation of the U. S. 
Engineers Corps in the planning and develop- 
ment of the over-all program. Aside from 
testimony given by a large number of in- 
dividual growers and organizations, a pre- 
liminary draft of the plans for the Hillsboro 
and West Palm Beach Canal Units was pre- 
sented by Everglades Drainage District En- 
gineer Lamar Johnson for review and study 
by Col. Jones and his staff. The support of 
a large percentage of the landowners in each 
of the pro|>osed maintenance districts for 
these plans was presented to Col, Jones in 
the form of a resolution from each district, 
asking for the active guidance and help of 
the Federal (lovernment in the broader 
flood-control phases of the program for both 
areas and pledging whole-hearted assistance 
in the development of such plans as may be 
formulated. 

In briefly reviewing the current progre.ss 
that is being made in the solution of the 
water-conservation problem in South Flor- 
ida. mention also must be made of the effec- 
tive cooperation that has develojHHj Ix^tween 
Dade County Authorities on the one hand 
and Officials of the Everglades Drainage 
District on the other, in which the whole 
question of municipal water supply is being 
clearly and effectively analyzed and studie<l. 
7'hat progress is being made is best indicated 
by the fact that both agencies are looking at 
both sides of the question, namely, municipal 
requirements and agricultural values. When 
this sort of approach is used and the effort 
is held on an earnest, purposeful basis, it is 
practically certain that a solution will be 
reached which will be satisfactory to all con- 
cemed. 

Soil Conservation 

There can be no doubt in the minds of 
any who are at all conversant with the gen- 
eral problem that the greatest significance 
of water control and conservation from the 


agricultural standpoint lies in the conserva- 
tion of our vsoil, since it is only through the 
most judicious use of practically all the 
wjiter that is available throughout the year 
that this can l)e accomplished to any worth- 
while extent. Naturally if we do not con- 
.serve our organic soils to the very best of 
our ability we do not have much of a basis 
for discu.ssing their place in the long-time 
agricultural development of this section of 
the state. 

Occasionally we are asked why we have 
waited so long to stress the soil conservation 
l)roblems in the Everglades. Our simplest 
reply is to refer to the fir.st bulletin, Fla. 
F,xpt. Station, No. 190, published by the Ev- 
erglades Station in 1927, from which I quote 
as follows: 

*‘One of the most imjKDrtant problems 
from the agricultural standpoint of peat 
soil in general is that of shrinkage and 
excessive drying as a result of drainage. 

Jf the Everglades is to develop into a 
durable agricultural project more im- 
portance should be placed upon this than 
any other single consideration. 

“In order adequately to protect peat 
soils against fire and conditions of ex- 
cessive drouglit, absolute w^ater control 
will be necessary and this should he the 
aim in starting an agricultural develop- 
ment of this nature. In the case of ex- 
cessive drought, even in the absence of 
fire, such conditions tend to accelerate 
natural oxidation processes and result 
in a further net loss of the material. 

‘‘From this standpoint in particular 
the whole project is not a problem for 
the engineer alone. It is rather one in 
which agricultural research must play an 
imjx)rtant part in developing systems of 
cropping and rotation that will coordi- 
nate with the condition and movement of 
the water table m such a way as to af- 
ford maximum protection against this 
loss. To those who have a broad, sincere 
interest in the development of this area 
as a state resource, the matter of subsid- 
ence and water control can not be over- 
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emphasized. Indeed, we have need but 
to refer to the experience of the English 
upon the I’enland of that country where, 
with time, strata of peat several feet 
thick have almost disappeared and drain- 
age lines and cultivation are now largely 
in the clays with which the peat was 
formerly underlaid. Since the peat soils 
in the Everglades area are underlaid with 
limestone rock or by sand over lime rock, 
the need for caution in their unnecessary 
exposure is readily seen.” 

'J'hat there is grave need for soil conserva- 
tion measures of the most heroic type in the 
Everglades area in particular is fully indicated 
by the physical fact of soil dissipation under 
present conditions of handling, which is be- 
coming so grossly apparent that it no longer 
can be conveniently ignored. Thus in certain 
sections of the upper E lades we have records 
to show that the surface elevation of the 
land is from 4 to 6 feet lower than it was 
in 1914. While a certain percentage of this 
shrinkage in the soil mass and consequent 
surface subsidence was unavoidable in bring- 
ing land of this type into cultivation, a quite 
considerable part of it would have been pre- 
vented by a more careful handling of the 
water table in and on the land in the interest 
of slowing down natural oxidation and pre- 
venting open burning, which has occurred 
much too frequently in the past. 

This whole question of soil conservation 
in relation to our organic types has been so 
fully covered in two recent volumes of the 
Proceedings of the Soil Science Society, IV- 
A (1942) and V-A (1943) that it should 
not be necessary to go into it at this time 
except in a very general way. 

In the first place the thorough geological 
.studies of this extensive area that have been 
quite fully reported in the above volumes 
show very clearly why our water control 
problems become more difficult as we move 
southward down the [)€ninsula from Lake 
Okeechobee. Thus as we pass from the com- 
paratively tight Fort Thompson formation on- 
to the highly porous Miami oolite or onto 
the even more permeable Tamiami limestone, 


which serve as foundation material for what 
is left of the original blanket of peat, we en- 
counter an entirely different and much more 
difficult condition under which to control 
water levels, due to the natural inability of 
these types of rock to hold water against 
.seepage. As a matter of fact it is probable 
that this highly permeable condition in the 
supporting forn.ation has been as responsible 
as any other one factor for the much shallow- 
er depth of organic material that has devel- 
oped over this whole southerly section of the 
Everglades, due to the substantially lower 
average stage of the watf- level that has been 
maintained through the centuries during 
which the deposit of plant material has been 
laid down. 

In any event recent surveys have shown 
vast areas of peat land to the south to be .so 
shallow in depth, as the result of failure in 
the original formation or due to subsequent 
burning, as to be very largely without value 
from the agricultural standpoint. This, of 
course, should not be taken to mean that 
some one could not set up a temporary opera- 
tion on some .section of this extensive area 
and succeed with a short-time crop or two 
while the water table happened to be satis- 
factory for the purpose. It does mean that 
the soil is too shallow and the rock too por- 
ous to justify the cost of putting in extensive 
water control^ facilities on either large or 
small areas, which would require .several 
years of normally successful operation to 
amortize but which could not possibly be suc- 
cessful in protecting the investment against 
either excesses or deficiencies of water. It 
is this type of area which we are looking to 
as storage basins for water and the develop- 
ment of wildlife refuges. 

The trends of soil dissipation and subsid- 
ence in the Everglades are serious enough 
on the best of our lands to challenge every- 
thing we can put into an effort at prevention 
or even of substantially slowing down. Only 
recently I was asked by a correspondent from 
South Florida regarding this soil conserva- 
Jon trend on organic soils and my reply was 
<hat it constituted one of die most perfect 
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examples that could be fout)d anywhere of 
the old saying to the effect that “you can’t 
eat your cake and have it too.” In this in- 
stance the paraphrase would suggest that you 
can’t farm this tyi>e of soil and keep it indefi- 
nitely under any circumstances, though the 
manner in which the farming is done, e.spe- 
cially with respect to the handling of the 
water supply, will most certainly determine 
how fast the soil will disappear. That is to 
say, with a proper handling of the water sup- 
ply the life of these soils can he very greatly 
extended. This subsidence trend is very well 
shown in the graph of Figure 1 which not 
only clearly indicates the trend of surface 
Mibsidence since IbU at a certain point in 
the up[)er ( ibades Imt also the depth of muck 
remaining in relatb)!! to a proposed, practical 


depth upon which agricultural operations 
would be feasible and sound. The photograph 
of Figure 2 shows at a glance the hard facts 
of surface subsidence at a point quite close 
to the profile from which the data for the 
graph of Figure 1 were obtained. 

The recently completed soil, geologic and 
topographic surveys which have been carried 
out cooperatively by the Soil Conservation 
Service and the U. S. (ieological Survey with 
the Florida Experiment Station, and which 
are now being prepared for publication in the 
form of a fully integrated report, are the 
most important facility that has been provided 
to date for use as a physical basis for plan- 
ning a broad, cc)m])rehensive water-control 
program for South J'lorida. In the.-e surveys 
we virtually have a series of portraits of this 
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Fiirure 1. Graph showing rate of surface subsidence on Okeechobee peaty muck since 1914 at a 
location about four miles south of South Bay. The rather sharp, downward trend during the last 
few years of, record Is presumably due to Increased cultivation as well as the occasional fires 
that took place during tne interval of those measurements. 
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section of the state which will be found prac- 
tically indispensable to any and all types of 
planning having to do with water control or 
the use of the land. 

Thus through the soils map that is based 
upon the field work of the soil survey, we 
will know for the first time what soils we 
have, where they are, and how much of each 
type there is. Through this map, when avail- 
able, we will doubtless find that we have up- 
wards of 1/4 million acres, perhaps more, of 
excellent mineral soils of the Davie fine sand 
and closely related types which would be 
admirably suited to citrus and a number of 
other tree crops, if and w^hen needed, with 


obvious temperature and moisture advantages; 
that is, if water-conservation practices are 
planned and executed in accordance with the 
general requirements of the vast area of min- 
eral and organic soils lying within the Ever- 
glades system. 

While our mineral soils in this section of 
the state also offer great opportunities for 
pasture and livestock work and the culture 
of a wide variety of vegetables as well as 
various subtropical fruits in certain limited 
sections, the same care and judgment must 
be used in the relation of all of them to 
water control and conservauon if success is 
to be attained. The importance of research 






Figure 2. Temporary benchwork set up at the time of the inspection trip through the heart of the 
arrang^ to fnUow (8-18-48) the Interim meeting of the Soli Science Society 
nJowSi? held in Boile Glade on March ITth, 1848, for a discussion of EvergladM 

?*** **** pound elev^on at this point in 1914, according to the best engi- 

neering data available, was nearly six feet higher than at the time the ploturewas Uken in 
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and planning in connection with the mineral 
soils of this section of the state can not very 
easily be over-emphasized, for it obviously 
is upon them that our agricultural production 
must largely depend in the not too distant 
future. 

Water Supply 

The question of water supply* whether for 
general agricultural use or for domestic pur- 
poses, has become a critical one, not merely 
for South Florida alone but for the entire 
state. Neither is the need for water control 
one that applies to a particular part of the 
year but, instead, calls for a stabilized, well 
regulated condition throughout the year that 
will be so comprehensive in its development 
as to give just as much protection as po.ssible 
to the abnormally dry years as well as the 
abnormally wet years. These, taken together, 
usually form cycles of rainfall extending over 
several years. In undertaking such a program 
we are always confronted with opposing 
groups of what might be referred to as ‘^weF^ 
and “dry’" proponents, who are ever ready 
to deny the arguments of the other group 
when they happen to be enjoying their par- 
ticular end of the cycle. However, our out- 
look is much brighter tcxlay than ever before, 
in that more and more people are beginning 
to see the n*hole picture and are realizing 
that the only way to prepare for the dry end 
of the cycle is to do the right thing while 
there is water to work with — water in abun- 
dance or even in an excess — and vice versa 
for the wet end of the cycle. It is this basic, 
fundamental type of planning that the U. S. 
Engineer Office has in mind in the present 
series of flood-control and navigation hear- 
ings which are being held throughout the 
Kissimmee Valley and Everglades area, and 
I am bound to say that the amount of public 
interest that is lining up behind this approach 
is most encouraging. 

In out water-supply problem over this ex- 
tensive fiatland area that we call “South 
Florida'’ we haire really very serious need 
for reserve areas or aupply areas other than 
that which might he developed by holding 


Lake Okeechobee at higher average levels — 
places, in other words, to put water when 
we have too much which automatically be- 
come definite sources to draw from in times 
of need. This is the simplest possible alter- 
native for dumping water into the ocean just 
because we have too much of it, a disposal 
that should be absolutely avoided except in 
times of real emergency. 

Fortunately we have extensive areas of land 
iti the general Everglades area which, because 
of their physical characteristics and underly- 
ing formations, as pointed out above, can be 
argued as useful for little other than reservoir 
or water reserve areas. Reference is to such 
sections as the island and slough country west 
of Lake Worth, Boynton and Delray which 
lies l>eyond the confines of the Lake Worth 
Drainage District, or extensive sections from 
the central part of the fi lades south to the 
Tamlanii Trail and beyond. To say that these 
sections are useful only as water reserve and 
wildlife areas is not to condemn their exist- 
ence, location or usefulness in any way, for 
once the real value of water is appreciated 
they become just as important for this pur- 
pose as for any other. As a matter of fact, 
I have said many times that if every square 
foot of land in the (Hades were as good as 
the best of any of it, we would still have to 
create extensive water reserves for reasons 
that are rapidly becoming quite painfully ob- 
vious to all of us. In other words, we permit 
entirely desperate water-supply situations to 
create themselves under present conditions by 
simply allowing the water to seep away for 
want of judicious control. Try and imagine, 
if you can, what our fresh-water supply 
would be like if we were to undertake to 
drain and develop for one purpose or another 
even one-half of the total area of what we 
refer to as the Everglades. The situation 
would immediately become much worse than 
anything we have ever experienced and def- 
initely block future development of many 
kinds toward which we are looking with such 
great expectations at the present time. 

The fact that we do have extensive areas 
of soils that are definitely inferior from the 
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agricultural standpoint thus doubtless saves 
us from many a headache in trying to decide 
which areas should be used for water re- 
serves or drainage areas and which for agri- 
cultural purposes. In spite of all the worry 
that has gone before, there is real pleasure 
to be found in all this effort at planning, in 
that the proper, over-all handling of our 
water resources along the lines that have 
been so much discuswsed in the past has sever- 
al advantages, a whole circle of advantages, 
in fact — besides soil conservation and sta- 
bilized sources of municipal water supply. 
Among them is, of course, a constant source 
of irrigation water of which such important 
an agricultural area as the Lake Drainage 
District, to mention only one, has been ur- 
gently in need for some time. Fortunately the 
IfKration and distribution of the water-reserve 
or drainage-basin areas that have been pro- 
posed are such as to work in very well with 
practically every one of the several l>enefits 
and advantages arising out of this broader 
handling of the entire area that are referred 
to in this discussion. 

Amelioration Of Winter Temperature 

For instance, much has been said about the 
influence of exposed bodies of shallow water, 
such as would be involved in these reserve 
areas, upon winter temperatures. Although 
no very adequate studies have been made of 
this influence we have, nevertheless, quite 
a considerable amount of evidence to indicate 
that this effort may not only be worth while 
but perhaps very much worth while. 

Thus in early March of 1962, when Lake 
Okeechobee was being held very low for the 
convenience of construction work on the 
levee and the water in the open Glades was 
at lea.st 18 inches below the surface of the 
land, air temperatures fell as low as 9 de- 
grees F. and some instruments went as low 
as 6 degrees F. at a point about 15 miles 
out in the Glades, known at that time as 
Shawano Plantation. The local circumstances 
surrounding these readings were a dry, highly 
fibrous top soil with a deep covering of dead 
weeds and grass that, liad l>ecn killed by 


earlier frosts. However, at the Everglades 
Experiment Station on that same night, a lo- 
cation that is about ten miles nearer the Lake 
and in the midst of a moderately extensive 
cultivated area, readings of 39-62 degrees F. 
were recorded. At another time, when the 
same cultivated area more remote from the 
lake was surrounded by water and a cold 
wave came down from the northwest, we ex- 
perienced frost at the Experiment Station 
while the outlying area that had such a low 
temperature before had no frost at all. 

I'his same general relationship is indicated 
by more recent observations made last win- 
ter (1 944-1945) by Mr. James W. Milligan, 
Meteorologist for the U. S. Weather Bureau 
stationed in the Everglades District. Mr. 
Milligan’s .summarization of the situation is 
quoted herewith from his report on horticul- 
tural protection work for the season which 
has just been completed. 

“As an example of the modifying in- 
fluence of water coverage to the south, 
the Shawano Plantation station, fifteen 
miles southeast of the Lake, exjxjrienced 
one of its mildest seasons, the tempera- 
ture reaching 32 degrees on December 
1. During the same cold spell, the “warm^’ 
Bean City station, within a mile of the 
Lake, also recorded 32 degrees F. On 
January 19 the Bean City station recorded 
30 degrees F,i but no freezing temperature 
occurred at Shawano. Volunteer beans 
growing ten to fifteen miles from the 
Lake sustained no damage on January 19, 
while temperatures as low as 29 degrees 
were recorded in the warm lands adjacent 
to the Lake in the Pahokee area. The 
moderately cold Okeelanta station, six 
miles from the Lake, recorded no freezing 
temperatures during the entire season, A 
similar situation prevailed on the Lower 
East Coast, which experienced one of 
the warmest seasons on record, the only 
32 degrees F. temperature of the season 
occurring on February 25, after the un- 
cultivated saw grass lands to the north- 
west in the Glades had dried up.*’ 

It would .seem that the above Indications 
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are sufficiently definite to justify rather liberal 
expectations as to the effects of extensive re- 
watered tracts back in the Everglades on the 
winter temperatures of the Coastal resort 
cities; also on such important production 
areas along the Hast Coast as the Fort Pierce 
area, Lake Worth Drainage District and the 
extensive farming areas south of Miami. In 
any event the opinion is ventured that, in 
this relationship alone, there exists a benefit 
that may l)e worth very nearly as much as 
the entire water control program might cost, 
(juite aside from the many other advantages 
accruing from the availability of adequate 
supplies of water. 

W I LDLi FE Protection 

In appraising the varied and numerous 
benefits arising out of an improved water- 
conservation program for South Florida, we 
should not regard its value to wildlife prop- 
agation and protection as among the least 
important, whether in the several areas to 
be devoted to parks and government con- 
trolled refuges or in the extensive hunting 
[)reserves for which Florida has become well 
known, most of which, however, can stand 
a considerable amount of improvement. In 
the instance of the proposed Everglades Na- 
tional Park, for instance, there would seem 
to be a very definite need for an improved 
water supply if we are to realize the fine 
purposes for which this area is to be dedi- 
cated, since wildlife can not and does not 
develop without a reasonable supply of food. 
Natural food supplies, of course, do not de- 
velop in abundance without at least a reason- 
able supply of water, a condition that is in- 
separably related, first, to holding the water 
on the land that falls there, and secondly, in 
supplementing this vsupply just as far as pos- 
sible by overland flow from the north or by 
delivery thru a series of well planned canals, 
cottsStructed in part for passing surplus water 
down to these areas, 

Canal Maintenance 

Unfortunately once a canal is fully planned 
and its cross section completed the problem 


of it.s performing up to calculated capacity is 
only well begun. It has been realized for some 
time that one of the greatest enemies of 
water-control systems in this tropical section 
of the state is the profusion of natural growth 
that immediately starts in artificial waterways 
once they are developed. Among plants of 
this type some of the worst are the water- 
hyacinth and water-lcttuce and .some of the 
undtr-watcr growths such as “niggerwool,” 
various elodeas, eel-grass and others. 

During the past few weeks we have been 
te.sting a number of different formulations, 
all involving the hormone 2, 4-D, against the 
water-hyacinth at the Everglades Station and 
have been highly pleased with the results 
that have been obtained to date, as have also 
representatives of the U. S. Engineer Office 
and of the Hoard of Commissioners of Ever- 
gla<les Drainage District. More recently spray 
treatments by airplane have been initiated in 
cooi>eration with Officials of the Everglades 
I^rainage District and Airspray, Inc., which 
have involved the construction and installa- 
tion of equipment capable of giving good cov- 
erage with from 1 to 2 or gallons of total 
application per acre. 

While we would not presume that the for- 
mulation or formulations now in use on a 
sub-operation scale or the rate and time of 
treatment are the last word, it does look at 
the present time as if a satisfactory kill can 
be obtained for five dollars per acre, or per- 
h.aps slightly less, on areas where free and. 
ready access by plane is |X)ssible. The stand- 
ard or basic rate of treatment that has been 
adopted is that recommended by a number of 
manufacturers, namely, parts per mil- 

lion of the chemical at a rate of about 200 
gallons per acre, or its equivalent in more 
concentrated forms. As has been commonly 
found, formulations using an oil base rather 
that those in water solution are more effec- 
tive, while applications in the form of dust 
seem to be the least effective of all. 

It is hoped we may l>e able to push this 
work quite rapidly for the next few weeks, 
especially in view of the series of hearings 
on hyacinth eradication that has been an- 



16 


FLORIDA STATE HORTICULTURAL SOCIETY, 1946 


mnmced by the U. S. Engineer Office in 
Jacksonville under the direction of Colonel 
A. B. Jones, to be held in various parts of the 
state. That for South Florida is scheduled to 
be held in West Palm Beach on June 12. 

Regardless of when, how and to what ex- 
tent this tremendously important problem of 
water conservation and handling is under- 
taken in South Florida, two needs must be 
simultaneously appreciated and actively met. 
The first of these is a comprehensive study 
of the problem and careful planning of pro- 
cedure from every standpoint; the second is 
the attainment of public support, which can 
only l)e gained as the result of an active pro- 
gram of educational meetings conducted for 


this purpose. Both are vital and preferably 
should be developed simultaneously. At least 
this is the approach that is being made in the 
development of the unit plans for the Mills- 
Ijoro anrl West Palm Beach Canals in the 
Upper Glades; and we believe we are making 
progress. If successful I am confident an 
effort will be made to use this approach in 
other sections of the Glades. Certainly there 
is no other basis apparent at the present time 
for effective planning of this nature which 
would eventually bring adequate water sup- 
plies for every conceivable purpose so com- 
pletely into the service of South Florida’s 
multilateral development as this “all-weather” 
approach. 


STUDY OF QUALITY IN TEMPLE ORANGES ' 


By Paul L. Harding 
Bureau of Plant Industry 
Soils and Agriadtaral Engineering: 
and 

F. M. Wadley 

Bureau of Entomology and Plant Quarantine: 

U. S. Department of Agriculture 
Orlando 

The subject of tasting tests is being given 
widespread attention at present in food re- 
search. The extent to which qualitative rat- 
ings can be standardized, given a quantita- 
tive interpretation, and analyzed statistically 
is of real interest. Recent discussions include 
one by Howe and Barbell a (*‘1) on meat flavor 
and one by Levin (4) on dried-egg quality. 

The latter is similar in viewpoint to the 
study here reported. Fisher (/>) outlines a 
method believed to be of great promise in 
dealing with personal and qualitative ratings, 


* This paper was printed with full details of 
data in Food Research, 1945, Vol. 10, No. 6, 
pagei 510-517. 


but it is beyond the scope of the pre.sent 
study. In efforts to make such ratings more 
quantitative it has been found of value to 
limit the number of grades, to define and 
describe them carefully, and to check them 
occasionally against a standard where this 
is possible. These measures tend to standard- 
ize conditions for readings for all workers 
and occasions. 

Experimental Procedure 

The Temple oranges for this investigation 
were obtained from 4’ experimental plots 
located in commercial groves at Windermere, 
Florida, where the soil tyjie is Norfolk fine 
sand. Each plot consisted of 15 to 25 trees, 
and the trees of each plot were on a different 
rootstock, namely, rough lemon, sour orange, 
sweet orange, or Cleopatra. The trees were 
of mature age. Tests on the fruit were made 
at 7 different picking periods and thus in- 
cluded a wide range of stages in fruit de- 
velopment and ripening, from immaturity 
to senility. Picking was in the first 5 days 
of each month, October to April. 

It will be noted that only one plot was 
available for each rootstock, hence the experi- 
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nient is subject to the criticism that plot rep- 
lication is not provided; that we are not sure 
w^hether differences found are characteristic 
of rootstocks or of the plots themselves. 
However, the records may he used in prelim- 
inary study. The differences found in this 
work iKJtween fruit from different rootstocks 
are such as have been repeatedly noted before. 

The fruit samples were taken to the lalxjra- 
tory at Orlando, Florida, immediately after 
they were picked and were placed in storage 
at 32 degrees F. until tested, Fach sample 
consisted of 30 or more fruits picked from 
the 15 to 25 trees. The total-solids content 
and total -acid content were determined on the 
comi)osited juice of 25 fruits. 'I'he fruits that 
remained were used for palatability tests. 

Total water-soluble solids were determined 
with an Abbe refractometer. Total acid was 
determined by titration of the orange juice 
with standard NaOlH, using phenolphalein as 
an indicator, the results being calculated as 
ai'.hydrous citric ^acid. Palatability was deter- 
mined by the method described later in this 
paper. 

Factors Influencing Quality And The 

Method Of Fvaluatxncj Palatability 

The internal (juality of citrus fruit is in- 


fluenced by several factors, such as total sol- 
ids. total acid, ratio of solids to acid, texture 
of flesh, and aromatic constituents. The age 
of the fruit is also important. Immature fruit 
is usually very acid or tart and has a raw, 
immature taste, whereas overripe fruit held 
on the tree too long may become insipid or 
develop disagreeable off-flavors. 

Throughout this investigation assays for 
flavor or taste were made on the fruit soon 
after picking. In each test 30 to 50 Temple 
oranges were used. The fruits were cut trans- 
versely and from each half was cut a wedge- 
shai>ed piece for tasting. Each judge was ad- 
vised to taste several pieces before rating a 
sample according to the arbitrary scale shown 
in the rating form (fig. 1). 

Staff members of the Bureau of Plant In- 
dustry, .Soils, and Agricultural Engineering 
and of the Bureau of Entomology and Plant 
Quarantine stationed at Orlando regularly 
officiated as ta.ste judges. Frequently visitors 
also were present, and they too were invited 
to score the various samples. 

Thus judges available at each time were 
utilized, and the group was not the same 
every time. However, there were 8 tasters who 


FKiURE 1. Ratin(; Form Given to the Taste JuikjEvS, who were Informed that Fruit 
Rated 70 or Below was Regarded as not Meeting Consumer Approval 


Arbitrary 

standard 

Taste or flavor of fruit 

Numerical 
rating 
range cor- 
responding 
to descrip- 
tion 

Individual 

numerical 

rating 

Very acid 

Very acid, raw, immature flavor 

20-39 


Acid 

Acid, with absence of raw, immature flavor 

40-59 


Tart 

Too tart for consumer approval 

60-09 


Pleasantly tart 

Minimum stage of acceptability for consumer 

70-79 


Pleasantly tart 
to sweet 

Pleasant blend of sugars and acid, with very 
good texture and flavor 

80-100 


Insipid (aged) 

Very sweet, watery, lacking in flavor, low 
acidity, aged 

50-100 
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participated in every test. In all, 34 different 
men participated in one or more of tlie tests; 
*21 to 27 worked each time. Scoring was ac- 
cording to the scale described in figure 1. 

At the beginning of the season the arbi- 
trary standard scale to be used and the method 
of evaluating the internal quality of I'emple 
oranges were discussed with a number of the 
staff members who were to participate as 
taste judges. At that time it was decided that 
the numerical value of 70 would be the min- 
imum standard of acceptability and that any 
fruit rated below that value would be con- 
sidered undesirable. On the other hand, de- 
sirable internal quality was rated 70 to 100 
as indicated. The scale permitted the scoring 
of insipid fruit (values 50 to 100), but it 
was understood that any of the samples of 
insipid fruit that were rated below 70 would 
not meet consumer approval. 

There were some variations among individ- 
ual fruits in the samples, but generally any 
given sample was rather uniform in flavor. 
However, in scoring, each judge was advised 
to base the rating on the average flavor, af- 
ter tasting several pieces of fruit of the lot. 

Analysis Of Ratings 

The tasters were believed to represent 
fairly well the ])rospective consumers of 
1'emple oranges. The percentage grades given 
are subject to the criticism of all such rat- 
ings; they may be somewhat subjective, diffi- 
cult to standardize, and hard to keep constant 
from judge to judge and from time to time. 
There may be some doubt that they *fully 
meet the assumptions required for analysis of 
variance. However, every effort was made 
to make the ratings sound measures of ac- 
ceptability, and they may well be analyzed 
for what they can show. 

The differences between tasters proved 
not to be large. Hence, in Table 1 the average 
grades for each month and each rootstock 
are presented, even though the group of tast- 
ers was not exactly the same for any two 
months. 


TABLE 1. Average Grades Given Temvle 
Oranges by All Tasters. 


Rootstock 

Period of picking, during 
first 5 days of — 

Oct. 

Xov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Mean 


Rough lemon 
Sour orange 
Sweet orange 
Qeopatra 

Vfean 

ar 55 78 91 95 94 83 75 

30 58 79 93 98 96 91 78 

28 67 80 94 98 96 92 78 

27 '••6 81 95 98 96 92 78 

28 56 79 93 97 95 89 77 


N^ext a study was made of the ratings by 
the eight judges who worked in every period. 
The average rating for all four rootstocks by 
each of these tasters in each month was 
determined. 

The results from these eight, when aver- 
aged, were very close to those of the larger 
group shown in Table 1. These results gave 
a balanced table making possible the use of 
detailed analysis of variance. 

Laboratory Determinations 

Acidity and solids were determined as 
described and are presented to show their 
general trends. 

I 

TABLE 2. Total-Acid (as anhydrous citric 
acid) Content of' Temple Oranges. Win- 
dermere, Florida, 1943-44. 


Rootstock Picking Periods 

Percent 


*C5 

1 

rH 

*? 

rH 

1-5 

tW 

tH 

tH 

o 

i 

Dec. 

c 

CS 

Feb. 

Mar. 

a 


Rough lemon 2.06 1.80 1.31 1.01 0.85 0.77 0.63 
Sour orange 2.68 1.88 1.45 1.07 1.02 0.83 0.77 
Sweet orange 2.49 1.79 1.36 1.09 1.00 0.98 0.76 
Qeopatra 2.63 1.75 1.88 1.06 0.93 0.82 0.71 
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J ABLK 3 Total-Solids Content of Temple Oranges. Windermere, Florida, 1943-44'. 


Rootstock 



Picking Periods 



(let. 1-5 
Percent 

Nov. 1-5 
Percent 

Dc-. 1-5 
Percent 

Jan. 1-5 
Percent 

Feb. 1-5 
Percent 

Mar. 1-5 
Percent 

Apr. 1-5 
Percent 

Rough lemon 

7.57 

8.70 

9.37 

10.05 

11.38 

11.87 

"'1212"”' 

Sour orange 

S.72 

9.40 

11.17 

11.70 

11.98 

12.71 

13,e32 

Sweet orange 

7.9H 

H.90 

11.57 

11.6.'; 

12.23 

13.30 

13.4'2 

neoj)atra 

7.98 

1 

1 

10.87 

12.04 

12.58 

13.41 

14.07 


Analysis of variance was used in study of 
the acid and solids determinations, separating 
variance for rootstcKks, periods, and inter- 
action. 

Rootstocks showed only very moderate dif- 
ferences in solids and acidity, though with 
the consistency sliown they appear significant. 
Both solids and acidity differed markedly 
from month to month. 

Correlation With Palatability 

Both acid and solids readings were corre- 
lated with the palatability grades, using for 
the latter the average of all the S tasters par- 
ticipating in every test. Since the set of 28 
readings was classified by periods and root- 
stocks, the correlations were determined from 
covariance analysis, showing the relations in 
the different clavssifications. 

I'hc correlation of both solids and acid with 
])alatability is almost altogether due to the 
month-to-month changes. 'Fhe linear correla- 
tion with solids is lower than that with acids, 
although it seems more definite in agreeing 
with observed tendencies of rootstock differ- 
ence, The correlation of solids and palatabil- 
ity, l)etween rootstocks, reaches significance 
without much to spare. The acidity correla- 
tion between rootstocks was in the reverse di- 
rection from that between peritxis, and did 
not reach significance. No correlation was 
found in the interaction classification; nearly 
all variation is associated with period and 
rootstock. 

Palatability ratings show a close negative 
association with acidity in the month-to- 


month change, hut not between rootstocks. 
They show a clo.se jKJsitive association with 
total solids, both as between months and be- 
tween rootstocks. In the month-to-month cor- 
relation the relation is apparently a curved 
one, a peak of palatability coming between 
12 and 13 percent solids. The computed maxi- 
mum of the curve is at 12.4 percent solids. 

Conclusions 

I^alatability ratings of Temple oranges 
show a marked seasonal trend, palatability 
rising rapidly through the late fall and early 
winter, reaching a peak in late winter, and 
dropping off a little in early spring. It is 
concluded that differences between rootstocks 
were not marked, but there was indication of 
some inferiority in rough lemon. Tasters 
showed differences, hut not large ones. Acid- 
ity and solids .showed marked seasonal trends, 
the former decreasing, the latter increasing; 
and rootstocks gave only moderate differences 
in acidity or total solids of the fruit. Palata- 
bility was highly correlated with both acidity 
and solids. The relation between palatability 
and content of solids seemed more consistent 
than the palatability-acidity relation, and could 
be represented by a curved graph, palatability 
increasing with solids up to akmt 12% per- 
cent and falling off with further increase of 
solids. Some features of analysis indicate diffi- 
culties in securing objectivity in the ratings. 
The definite association between palatability 
ratings and some more exact measurements 
indicates, however, that the ratings are rather 
satisfactory in measuring quality. 
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SOME FACTORS INFLUENCING CITRUS 
FRUIT DECAY EXPERIMENTS 


K. W. Loucks and E. F. Hopkins* 
dints Experimen't Station 
Lake Alfred 

Jt has been known for many years that the 
principal storage decays of Florida citrus 
fruits are the stem-end rots and Penicillinm 
molds. The taxonomy and morphology of the 
causal organisms Diplodia nataiensis Evans, 
Phoiftopsis citri Fawc„ Pcnicillmm digitatum 
Sacc., and Pcmcillium italiam Wehmer have 
been very thoroughly studied. Some facts have 
been discovered about their physiological re- 
quirements in relation to their host but es- 
sentially nothing about their actual control 
from a commercial point of view. While much 
experimental work ha.s been done in previous 
years, there appears to be at the present time 
a greater interest in the problem. This is 
perhaps due to better organization in the citrus 
industry and to a greater realization of the 
economic importance of losses cau.sed by stem- 
end rot and Penicillium molds. High market 
values of citrus fruits may also be a factor. 
The recent discovery of Childs and Siegler 
(1, 2) that treatment of the fruit with a solu- 
tion of thiourea is very effective in preventing 
rots and molds has served to further stimulate 
investigations in this field. 

For the past ZVz years the authors have 
carried on extensive experiments for the pur- 
pose of developing practical methods of decay 

* Work done at the Citrus Experiment Station. 
Lake Alfred, on funds provided by the Florida 
Citrus Commission, Lakeland. 


control for use in packinghouses. In the 
course of their inve.stigations it became evi- 
dent that before the effect of a treatment, 
either chemical, mechanical, or otherwise, 
could be evaluated, some means must be de- 
vised whereby the results of their experiments 
could be correctly judged. This was imperative 
because of the fact that fruits from the same 
tree varied in their response to decay. It was 
found that fruit from different sources, es- 
pecially between magnesium-deficient trees 
and those well fertilized with this element, 
varied considerably in their natural amount of 
decay. Fruit from different varieties or from 
different groves having the same cultural 
treatment, all showed wide variation in the 
amounts of decay which developed when held 
at comparable, storage conditions (3). Then, 
too, the temperature and humidity of the 
.storage rooms appeared to be a factor in the 
amount of decay which developed. All of 
these factors tend to make it very difficult 
to interpret satisfactorily the results of any 
given experiment unless it is designed in such 
a way as to evaluate the degree of natural 
variation that is occurring in the fruit and 
over which there is no experimental control. 
Fortunately there are methods of designing 
experiments in such a manner that this vari- 
ation may be estimated. One of these methods, 
known as the analysis of variance (7), has 
been used during the past two years or more 
to evaluate the results of the most of our 
experiments. 

Analysis of variance for a typical experi- 
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iiient is given in Table 1. In each treatment 
1(K) oranges divided into 4 lots of 25 were 
used arid the number of decayed fruits in 
each lot recorded. In treatments 2, 4, and 6 
thiourea was applied in different ways and 
the fruit processed in the packinghouse ma- 
chine. Treatments 3, 5 and 7 correspond to 
2, 4 and 6 respectively, but were given a 
more thorough rinsing with warm water 
after the washer. Number 1 is the untreated 
check. This analysis shows that there was a 
significant reduction in decay caused by all 
of the treatments with thiorea when com- 
pared with the check. It is also evident that 
more thorough rinsing after treatment 2 (i. e. 
treatment 3) did not increase the amount of 
decay, while for treatments 4 and 
0 this was not true. The increases from 1% 
to 14% and from 3% to 13% are significant 
if the 5% level of probability is taken, but 
scarcely significant if as high a certainty as 
the 1% level is desired. The corresponding 
least difference ncces.sary for significance at 
the 1% level would be 10,2% instead of 7.0%. 

TABLE 1 — Showing The Number Of De- 
cayed Fruit Whiich Occurred In Each 
Lot Of 25 And The Values Found By 
Analysis Of Variances. 


Treatment 


Trials 

1 

2 

3 

4 

5 

6 

7 

A 

10 

0 

0 

0 

5 

1 

4 

B 

9 

1 

1 

0 

2 

1 

3 

C 

6 

0 

0 

1 

5 

1 

2 

D 

10 

1 

2 

0 

2 

0 

4 


Sum of decayed fruit 34 2 1 

i 1 14 3 13 

Source of 
variance 

Degrees of 
freedom 

Sum of 
Squares 

Mean 

Squares 

Calculated 

F value 

Needed F 
value for 
significance 

Total 

27 

245 



Treatments 6 

211 86^ 

21.7 2.56 (6% level 

Error 

21 

34 1.62 

8.76 (1% level 


Least difference necessary for significance: 
7.6 at 5% level, 10.2 at 1% level. 


TABLE 2— Showing The Stimulating 
Effect Of Certain Chemicals On The 
Development of vStem-End Rot.*** 


Treatment % of SER* after 3 wks. 

Check 

48 

Copper sulphate 0.1% 

56 

Sodium hypochlorite 0.05% 

78 


hVom many tests during the past year the 
least difference necessary for significance at 
the 5% level of probability between lots of 
100 fruit each in the amount of stem -end rot 
that developed in 3 weeks of storage has 
ranged from 5.8% to 15% with an average 
of 8.1%. From these observations it is ap- 
parent that if the experiments are not set 
up in such a way as to lend themselves to 
statistical analysis one must look for a dif- 
ference of at least 12 to 15% between the per- 
centages of stem-end rot which develops in 
three weeks among treatments applied to lots 
of KXl fruit each and randomized between 
themselves before that difference can be con- 
sidered. If no randomization is possible even 
greater differences must be obtained before 
they can be definitely assumed to be signi- 
ficant. 

When it was found possible to interpret re- 
sults from individual experiments, many tests 
were made to try to answer such questions as 
what, when and how certain chemicals might 
be applied to the fruit, or what mechanical 
means might be used to reduce decay. It has 
been pointed out by Hopkins and Loucks 
(3) that the packinghouse process as 
exemplified by tests from 6 different packing- 
houses did not affect the amount of decay 
that developed during three weeks in storage. 
Hopkins and Loucks (5) showed that picking 
of the fruit by pulling did not increase the 
amount of decay over that produced by clip- 
ping. It was found that the removal of the 
buttons after they had been loosened by treat- 
ing the fruit with ethylene gas, removal of the 
calyx when pulling the fruit from* the tree^ 
or debuttoning by certain mechanical means 
decreased the amount of stem-end tot (4). 
One of the paradoxes of these investigations 
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is the fact that certain known fungicides ac- 
tually increase the development of stem-end 
rot instead of reducing it. A typical result of 
soaking freshly picked fruit in solutions of 
CuS04 or NaOCL is shown by tlie average 
of two experiments in Table 2. 

Other chemicals which increased the de- 
velopment of stem-end rot are sodium thiosul- 
phate 1% or 5%, ethylene gas 1/10,0(K1 for 
48 hours, and acetylene gas 1/10, (KK) for 48 
to 72 hours. 

A combination of copper sulphate and sodi- 
um thiosulphate increased the amount of 
stem-end rot in fruit obtained from two dif- 
ferent locations even though the amount of 
copper used was very small. In Table 3 is 
shown the rot-stimulating effect of copper 
sulphate and sodium thiosulphate. 

In order to test the antagonistic value of 
thiourea against the increase of stem-end rot 
by a mixture of 0.1% copper sulphate and 
1.0% sodium thiosulphate a test was made us- 
ing this mixture as a dip for 6 hours followed 
by a 5-minute dip in a 5% thiourea solution 
which was allowed to dry on without rinsing. 
The data in Table 4' show that the copper 
mixture greatly increased the amount of stem- 

TABLE 3 — The Stimulating Effect of 
C oppEK Sulphate and Sodium Thiosulphate 
ON Stem-End Rot of Fruit from 2 Dif- 
ferent Locations 


Solution 

% SER after 3 weeks. 

1 Fruit from location. 

1 

2 

0.1% CuS04 
5H20+1.0% Na» 

s*o* 

72 

54 

0.05% CuSO*, 
5H>O+1.0% Na* 
S*0» 

64 

42 

Check, No treat- i 
ment | 

14 

10 


end rot over that in the untreated check, 74% 
against 32% at 3 weeks. The combination of 
the copper mixture followed by thiourea pre- 


vented the development of any stem-end rot. 

The results from certain experiments in- 
dicate that some of the natural products of 
metabolism of stored citrus fruits increased 
the amount of stem-end rot. Since it is known 
that ethylene gas increases stem-end rot and 
ethylene is one of the products of metabolism, 
an experiment was set up to determine if the 
removal of this or some other gas would be 
effective in reducing the rots. 

TABLE 4 — Showing The Antagonistic Ef- 
fect Of Thiourea Again.st Copper I'or In- 
creasing The Develo]‘ment Of Stem-End 

Rot. 


Treatment Amt. of SER after 


1 wk. 2 wks. 3 wks. 4 wks. 


Clieck 0 

18 

32 

36 

0.5% CuS()4 - 




1.0% Na^S^Qs 34 

68 

74 

80 

Same followed by 




5% thiourea 0 

0 

0 

0 


One lot of fruit was .sealed in a r>0-gallun 
drum, another was placed in a drum in which 
the air was circulated over jKJlassium per- 
manganate and potassium hydroxide to absorb 
the ethylene, carbon dioxide and perhaj)s other 
gases. A third lot of fruit was held in ordinary 

I 

TABLE 5 — Effect of Removing Metabolic 
Products 


Treatment 

% SER after 3 weeks 

Closed drum 

54 

Closed drum 4- 


KMnO^ 4- KOH 

10 

Check ordinary 


storage 

12 


storage. The results are shown in Table 5 
which indicates that the removal of metabolic 
products is important in controlling stem-end 
rot. 

Various methods of storing fruit that would 
naturally allow varying accumulations of 
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ethylene or other metabolic products were test- 
ed and Table b shows that the type of storage 
providing the most ventilation and which most 
effectively removed these protlucts is the beat 
from a control standpoint. In this connection 
it should be mentioned that by immediately 
sealing the stem of clipped fruit by paraffin, 
which would retard or prevent the exchange 
of gases through the stem tissues, the develop- 
ment of stem-end rot was greatly increased. 

Another experiment was set up to test the 
suggestion that fruit picked ])y clipping with 
dull clippers developed more rot than fruit 
which is picked by cutting the stem with a 
very sharp knife. The results showed that 
the fruit picked by cutting devek)[)ed enough 
les.s stem-end rot than those picked by the dull 

'I'ABI.K b — Results Ohtained By Varying 
THE Degree of Ventilation in Storage 
Space 


Type of Storage 

SER after 
three 
weeks 

Sealed in drum 

80 

Drum covered WTth cheese- 


cloth 

54 

Commercial storage, with air 


circulated 

m 

Ventilated drum 

30 

t)n trays in large open room 

24 


clipi>ers to be just on the borderline of sig- 
nificance. The stem tissue crushed by the clip- 
pers may have formed more of a blockage to 
the free passing of gases through the stem 
end than did the tissue which was cut by the 
sharp knife and not crushed. 

Activated carbon which was saturated with 
bromine was very effective in controlling stem- 
end rot when placed in cloth pads and enclosed 
in packed boxes of oranges. Under the cir- 
cumstances of the tests, the molds were slightly 
increased, but it is believed that by more re- 
fined methods this harmful effect could be 
eliminated. The results from one experiment 
are shown in Table 7 where stem-end rot was 


reduced by activated carl)on saturated with 
either bromine or chlorine. 

TABLE 7 — Decrease in Stem-End Rot 
Caused ry Activated -C'arron Fortified 
with Bromine or Chlorine 


T reatinent 

^ SER during 

2 wks. storage 

C heck 

10 

Activated carbon 

17 

.Activated carlxm + bro- 


mine 

0.8 

Activated carbon F chlo- 


rine 

0 


Results from the above mentioned experi- 
ments uphold the theory that something in 
the metabolic process hastens the development 
of stem- end rot and that anything which re- 
duces the accumulation of metabolic products, 
possibly ethylene, will retard the development 
of rots. In this connectibn, since the movement 
of oxygen into and from the stem tissue was 
modified by all of these tests, the possibility 
of these results being associated with an oxi- 
dation-reduction interaction was considered. 
However, oranges treated with various oxi- 
dizing agents developed as much rot as un- 
treated. Attempts at toning the rind physio- 
logically to make the fruit more resistant to 
rots by the use of various ions such as Ca, H, 
Fe, Mn, Al, and Zn were unsuccessful. 

It has been known for a long time that if 
the buttons can be removed from the citrus 
fruits their predilection to stem-end rot was 
greatly reduced. Because the removal of but- 
tons involves a great amount of labor, methods 
were tested that might loosen the buttons 
enough that they w'ould be rubbed off by 
the regular packinghouse machinery brushes. 
Fruits were soaked with various hormones 
and other chemicals to no avail. Gassing wiih 
various materials seemed to give some prom- 
ise, so a tensiometer was used to record the 
relative tension necessary to pull the buttons 
from oranges after they had been treated with 
various gases. It was found that these gases 
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were efifective in causing the butt'ms to loosen 
in the following order; ethylene the most ef- 
fective and ether the least; cthylciie 
acetylene 1 ihOlK), chloroform 1 :1()0 ; ]>enzenfc 
1 carbon tetrachloride 1 :U1H, ’oluene 
l;ir)0 and ether 1:140. Approximately six 
times as much pull was required to remove the 
buttons from fruit treated with ether as from 
those treated with ethylene. So long the 
fruit is picked by pulling as it is at pres- 
ent, no means of removing the buttons by ihe 
brushes will be possible. In fact, a sufficient 
number of buttons clipped with short stems 
and gassed with ethylene were not removed 
by the brushes to give a commercial control 
of stem-end rot. It would be necessary to cut 
the stems longer than is best from the stem- 
puncture injury standpoint. Until some means 
is devised for economical removal of the but- 
tons this metlKxl of control appears to l)e 
ruled out. 

Approximately 7T) chemicals were tested for 
their fungicidal action against the four orgati- 
isnis involved in this discussion by incorpo- 
rating them in agar plates inoculated with the 



fungi. Among them the following were found 
to be effective in controlling one or more of 
the organisms in culture: H-hydroxyquinoline, 
chlorothymol, thymol, copper sulphate, allyl 
isothiocyanate, cupferron, and S-hydroxyquin- 
oline sulj)hate when u.sed at concentrations of 
TiOO p.p.iii. Thiourea was effective at a con- 
centration of When these cUel^icals were 
used as a dii) or in conjunction with wax, 
thiourea was the only one which was effective 
in controlling the fruit rots. As mentioneil 
before, copper sulphate actually increased the 
amount of rot. 

The above results indicate that culture tests 
to determine the effectiveness of chemicals in 
controlling rots on citrus fruits are not prac- 
tical. It was discovered that a drop of a 
chemical in solution placed on the buttons of 
the fruit is a more relialde means of quickly 
and clieai>ly testing the efficacy of the chemi- 
cal (0). Approximately 50 chemicals have been 
so tested and the following have given good 
results: merthiolate, thiourea, <S-hydroxy(|uin- 
oline .sulphate, 2, 4, diamino-dipbenylamine, S- 



Figure 1. Reduction of decay obtained by painting the buttons with various chemicals. Sound fruit 
remaining after 6 weeks in storage. Left to right: Check (no treatment), merthiolate. 8-hydroxy 1- 
quinollne sulfate, thiourea. 
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hyclroxyquinoline base iji oil, 2 methyl-l, 4- 
napthoquinone, naphthol, ])hcnyl-niercuric ac 
etate, phenyl-nierciiri-trielhanol ammonium lac- 
tate, and thiosemicarbazide. In l^i^ure 1 is 
shown the amount of sound fruit remaininj; 
after 5 weeks, when comparinjj those having 
])uttons painted with certain chemicals against 
those that were not painted. 

Not all of these compounds have been 
further tested to discover their effectiveness 
when applied in some manner which is com- 
mercially possible. Many of the H-hydroxy- 
qiiinoline derivatives have been tried but con- 


sistently good results have not been obtained 
by any method used so far. It has been used 
mostly in the sulphate form because it is more 
soluble. Thiourea has been tested very exten- 
^ively atid has been found to control the rots 
effectively when the fruit was subjected to a 
10% solution for 0 to 10 minutes. An increase 
in temperature of the treating bath to 55 
improved the efficiency of the treatment as did 
also a hot treatment in a 25% solution for 
2 minutes or a 30-second submersion in a 
10% solution at room temperature and the 
fruit allowed to stand for 1 hour before the 
fhiourea was washed off. The use of thiourea 



Figure 2. Bffeot of 10% thiourea in soaking, scrubbing, and color-add sections of the nacklna- 
house process. Amount of decay during 2 weeks in storage from treated box is shown on the 
left and from untreated regular packed box on the right 
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is prohibited at the present time because its 
toxic effect on humans is not yet known. 

A few proprietary materials that have been 
supplied by their distributors have been given 
very thorough tests for their ability to con- 
trol rots. Paper mats containing some am- 
monium compound were found to give no con- 
trol over stem-end rot or molds when 8 to 24 
wafers were placed in a packed box of oranges. 
Various green paper wraps were extensively 
tested on oranges and grapefruit for their 
ability to control storage diseases in lighted 
and darkened storage rooms. I'liey were found 
to have no effect on the diseases and shrink- 
age was just as great in the green wraps as 
it was in the light orange colored pai)er wraps 
that are commonly used for wrapping citrus. 

Two epoxides, ethylene oxide and propylene 
oxide, which were tried as fumigants proved 
ineffective at any concentration that was low 
enough to be harmless to the fruit rind. 

Although at the present time no usable 
chemical has been found that is highly effective 
against citrus storage rots by any of the 
methods so far used, that is cheap enough to 
be profitable, and whose toxicity to humans 


is known, the results reported here seem very 
hopeful that such a compound can be dis- 
covered. 
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PROBLEMS IN THE DEHYDRATION 
OF ORANGE JUICE ' 


Norman V. Hayes, Robert H, Cotton and 
Wallace R, Roy 
National Research Corporation 
Plymouth 

A process has been developed employing 
vacuum diffusion for the dehydration of or- 
ange juice to a virtually anhydrous powder. 
The powder is extremely palatable and should 
go far in increasing the distribution of orange 
juice to segments of the world's population 


‘ Presented before the American Society of 
Horticultural Science meeting, St. Louis. March 
1946.’ 


now deprived of this valuable food. The de- 
hydration can be stopped short of the powder 
state to make a concentrate which can be sold 
as a frozen food. This frozen concentrate when 
reconstituted with three times its volume of 
water closely approximates fresh juice. 

The purpose of the present paper is to dis- 
cuss the process and describe some of the 
problems involved, as well as to present data 
in the hope that some duplication of effort 
by other workers may be avoided. 

Orange juice is screened and circulated at 
a temperature of 65 °F. through concentrators 
where the water is evaporated under vacuum 
until the concentration reaches 50 to 60% 
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solids. At this point some of the concentrate 
is further dried to powder, some is stored hi 
F. and the remainder is hlencled with fresh 
juice to approximately 42 % solids. This latter 
oi)eration restores volatiles lost by vacuum 
concentration. The addition of fresh juice to 
obtain optimum quality was develoi>ed by Dr. 
L, (t. MacDowell of the Florida Citrus Com* 
• mission. A public service patent for this pro- 
cedure has been requested by the Commission. 

The concentrate is introduced into large 
vacuum driers where it is dried to a powder 
containing not more than 1.5% moisture at 
temperatures in the order of magnitude of 
room temperature. Pressures obtained in this 
step go as low as a few microns, with 100 
microns typical of the end of the cycle. 

In the <lrying of the concentrate to powder, 
the driving force for movement of water vapor 
in the vacuum is a trap in series w'ith the 
pumping line. This is held below -50^ F. and 
its surface is continually renewed by rotating 
scraping blades. In this way maximum ef- 
fectiveness is obtained from the refrigeration, 
since ice, which is a heat insulator, is never 
allowed to accumulate on the condensing sur- 
face. 

Hie powder and concentrate are readily re- 
hydrated to a drink containing 11. solids. 
This .serves to intrcKluce the horticultural 
aspects of the problem. The processor buys 
juice having from 9 to 15% solids but sells 
on a fixed solids basis. Orange varieties hav- 
ing high solids content and capable of high 
yields would be of great interest. Perhaps the 
time will come when oranges are sold on a 
solids basis. This would certainly encourage 
further genetic research. 

Extremely thorough work by Paul L. Hard- 
ing (3, 4) and coworkers on seasonal changes 
in Florida oranges forms a basis for planning 
operational schedules of a dehydrating plant. 
Tt gives data on solids, acid, ascorbic acid, pH, 
and ratio of total soluble solids to acidity as 
a function of time and rootstock. The work 
is a guide to intelligent blending of orange 
juice which should go far in making for uni- 
formity in tavSte and in maintenance of a 
relatively high level of ascorbic acid. Stahl 


(9) has made blends of orange concentrate 
containing, for exami)le, 25% Valencia and 
75%, Parson Brown or Hamlin juice. The 
taste is superior to the Parson Brown or Ham- 
lin alone and, therefore, these early season 
juices of very high ascorbic acid content, 
which are rather thin in taste, can be advan- 
tageously used with late Valencia, which is 
fulFbodied but rather low in ascorbic acid. 
Harding’s taste studies show that a ratio of 
total soluble solids to anyhydrous citric acid 
of at least 10 or 10.5 to 1 is necessary in order 
to have maximum palatability. Here again is 
a useful tool in intelligent blending and 
scheduling. • 

Concentrate made in this laboratory of a 
mixture of Hamlin and Parson Brown juice 
was of higher palatability than the initial 
juice, probably because it was reconstituted 
to 12% soluble solids as compared to an initial 
value of 9.5%. It had more “body.’* 

Studies will have to be made over several 
sea.sons before preci.se recommendations on 
blending can be made, however. 

Orange juice is recognized as a rich carrier 
of vitamin C. Table 1 summarizes changes in 
ascorbic acid in production of orange concen- 
trate having 50 to 60% solids. The mean 
retention was 96.6%. Data for six dehydra- 
tions of juice to powder gave the following 
recoveries in percentage, 97.3, 98.8, 92.3, 95.4, 
96.6, 99.0. The mean retention was also 96,6%. 
It should be emphasized that these are pilot 
plant data representing in some cases pur- 
posely drastic treatments for experimental 
reasons. The temperatures employed were 
often greatly in excess of, and the times of 
treatment as much as several hundred percent 
higher than, the current technique used in the 
pilot plant and the procedure used in the newly 
constructed production unit, Vacuum Foods 
Jnc., formerly Florida Foods, Inc. Two values 
of 102% recovery were obtained. It is felt 
that they arise from sampling error. 

The stability of flavor and ascorbic acid in 
any processed orange juice product is of tre- 
mendous significance. The vitamin C level 
when the purchaser consumes canned, con- 
centrated or powdered juice is important from 
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the human nutrition viewpoint. Moore, Wie- 
derhold and Atkins (7) report for canned 
orange juice retentions of 81,7 and 95.1% of 
the initial ascorbic acid after six months stor- 
age at 80 and 40'^F. respectively. The 
method of analysis used was the standard 
indophenol procedure. (2) Four batches of 


Dowell and Heid (6) in a review of proposed 
methods of making powder and concentrate 
quote Stevens (11) as saying that orange 
juice concentrate stored at -5° F. for six 
years retained over 90 percent of its ascorbic 
acid. Tests in this laboratory (Plymouth) for 
shorter periods confirm the above finding. 


TABLE 1 — Changes in Ascorbic Acid Manufacture of Orange Concentrate Hav- 
ing 50% Solids 


Run No. 

Fresh juice 

Ascorbic Acid 
mg/gm 
dry basis 

Concentrate 

Percentage 

Recovery 

A1 

4.11 

3.94 

95.8 

A2 

4.53 

4.38 

96.6 

A4 


4.74 

94.5 

A6 

4.84 

4.76 

98.4 

A7 

4.75 

4.72 

9».4 

A8 

4.29 

4.22 

98.4 

A9 

4.48 

4.29 

U.H 

AlO 

4.37 

4.05 

94.8 

All 

4,39 

4.13 

94.1 

A12 

4.26 

3.86 

90.6 

A14 

3.91 

4.01 

102.0 

A15 

4.12 

4.10 

99.3 

A16 

4.65 

4.65 

100.0 

A17 

4.12 

4.03 

97.8 

A18 

4.25 

4.11 

96.7 

A19 

4.23 

4.19 » 

99.1 

A21 

3.99 

3.77 

94.5 

A22 

4.83 

4.14 

95.7 

A28 

3.99 

3.92 

98.2 

A24 

4.18 

3.64 

87.0 

A25 

4.16 

4.07 

97.8 

A26 

4.24 

3.90 

93.4 

A27 

3.71 

3.79 

102.0 


Mean percentage retention of ascorbic acid in concentrate 96.6% 


orange powder made by the vacuum diflFusion 
process were stored six months at about 80^ F. 
The average retention of ascorbic acid was 
99.2%. The powders were loose and fluffy, 
rehydrated easily, and had a good taste when 
opened.'^ Moore, Atkins, Wiederhold, Mac- 


Where a great many determinations of as- 
corbic acid are^ being made a rapid method of 
analysis is highly desirable. Stevens (10) has 
shown that for citrus juices iodate titration val- 
ues closely check indophenol titrations. BaUen- 
tine (1) has also repoifbd this and gives a 



HAYS, COTTON AND ROY: ORANGE JUICE DEHYDRATION 


slightly simpler technic. Table 2 gives a com- 
parison of values obtained in this laboratory 
by the Ballentine procedure and by the widely 
used indophenol titration. 


in orange powder is good. Of course, a pro- 
duct containing high amounts of fructose does 
not retain excellent flavor at 100^ F. for many 
weeks, especially if amino acids are also pres- 


TABLE 2 — Ascorbic Acid in Mg/gm 


Sample 

Indophenol 

Titration 

Iodate 

Titration 

Photometric 

Analysis 



0.469 

0.472 




0.471 

0.474 


Fresh juice 


0.471 

0.474 



Average 

0.47’() 

0.473 




2.04 

2.09 


Orange 


2.06 

2.05 


Concentrate 


2.04 

2.05 



Average 

2.03 

2.06 




3.89 

3.96 


Orange 


3.94 

3.9G 


Powder 


3.92 

3.94 



Average 

3.92 

3.95 


Orange jKiwder No. 14' stored 




several months at 10()° F. 

2.59* 

2.69 

2.59* 

Orange powder No. t‘13 




heated to 100° F. 

for a week 

2.70* 

2.87 

2.67* 


’•'Data obtained by Bernard L. Oser, Food 
Research Laboratories, Long Island City, N. Y. 

It will lie .seen that the iodate values for 
the first three samples are approximately 1% 
higher than the values obtained with indo- 
phenol. In order to determine whether pow- 
der that had been subjected to very severe 
ageing tests gave a fictitiously high value, 
careful analyses of two samples of powder 
were made by the elaborate method of Hoch- 
berg, Melnick and Oser (5), which minimizes 
errors caused by reducing substances other 
than ascorbic acid. Powder stored at 100° F, 
for a week or for several months had ascorbic 
acid levels 0 and 4%,hi#ier respectively by 
the iodate method than by . indophenol titra- 
tion. The photometric method, which includes 
dehydroascoi^bic acid, gave analyses within 1 % 
of tl^* indophenol titration values. 

At room temperature the retention of flavor 


ent. The use of 100° F. constitutes, therefore, 
an accelerated ageing test. The flavor reten- 
tion in the powder at 75° to 85° F. is so 
good, however, that it constitutes one economic 
argument for its production in spite of costs 
higher than canned juice. The results of hun- 
dreds ot taste tests of new and aged powder 
are almost universally expressed as “excellent, 
not quite so good as fresh juice but far supe- 
rior to canned juice.’^ 

It may be of interest to list here several 
of the technics employed in this laboratory in 
stability and drying rate studies. Water con- 
tent changes are important in both the above. 
Since some reactions involving sugars are ac- 
companied by decrease in water (hydrolysis of 
disaccharides) while others release water 
(amino acid — sugar reactions and degradation 
of monosaccharides) one can obtain clues as 
to reactions involved by accurate measurement 
of changes in water content. Moisture deter- 
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minations dependent upon complete removal of 
water by vacuum drying were found to be in- 
adequate l)ecause of (1) excessive time re- 
quired to reach constant weight and (2) 
breakdown of the material at the high temper- 
ature needed, 60^ C. The measurement of the 
equilibrium vapor pressure over powder as an 
index of water content was studied. The pres- 
sures are correlated with the amount of water 
but the manipulations are very delicate and 
the time to reach equilibrium was often as 
long as an hour. The Fischer method (12) was 
found to give highly reproducible results after 
either storing a sample overnight in anhydrous 
methanol or heating it 20 minutes at 55^^ C. 
A simplified titrimeter for this analysis de- 
signed by Glenn Mellen of this company was 
made at cost of less than five dollars and was 
completely satisfactory. This is less than 10^ 
of the cost of a commercial titrimeter, primar- 
ily because only current measurement is in- 
volved instead of potentiometric. Briefly, it 
consists of a Triplet 0-200 microampere me- 
ter, a 1.5 volt flashlight battery and resistor.*; 
which impress a potential of 15 millivolts 
across two platinum electrodes in the analyti- 
cal solution. When the titration is complete the 
current drops from 75 to 1(H) microam})eres to 
zero. 

Total and reducing sugars are analyzed by 
a modification of Scales technic (8). Data on 
water and sugar changes will be reported else- 
where. Preliminary data from five .storage 
runs show that samples having 1.1% water 
or less initially experience increases of approx- 
imately 30% after three weeks at 100® F. These 
are followed by very slight changes up to nine 
weeks. Samples held at 80® F. show slight but’ 
definite increments, 3 to 16 per cent, after 
three weeks, beyond which time the changes 
are very much less. After 26 weeks at 80® F. 
the water content was within 10% of the 
value obtained at 8 weeks. Preliminary data 
on changes in total and reducing sugars have 
shown no notable changes. Titratable acidity 
and pH are usually followed in storage studies 
but as yet no significant changes have been ob- 
served. 

A great number of experiments have been 


run on a small laboratory scjile instead of in 
the pilot plant. Two u.seful tools were at hand 
for drying an experimental concentrate and its 
control to a powder. One is a cabinet dryer 
made in the shop, consisting of a vacuum-tight 
square box, 24 inches by 16 inches by 16 
inches. It has a self-contained pumping sys- 
tem capable of holding 20 microns pressure, a 
heating system controlled by a variable trans- 
former, thermocouple selector switch for read- 
ing tempeatures at various places inside the 
cabinet, a dry ice-acetone water vapor trap 
and a ‘‘thermocouple gauge" panel by which 
pressures are read direi dy in microns on a 
dial. The gauge consists of a filament with an 
attached thermocouple. The heat input to the 
filament is kept constant. Variations in pres- 
sure cause variations in the temperature of the 
thermocouple, the current from which is read 
on a scale calibrated in microns pressure. The 
gauge employs the principle that removal of 
heat from a filament varies with the concen- 
tration of vapor molecules surrounding it. A 
McLeod gauge was used at times but the i)ar- 
ticular gauge employed is not accurate in the 
presence of water vapor above pressures (»f 
160 microns. When total pressures were desired 
the theniocoujde gauge could be calibrated for 
water vapor or the Alphatron gauge was used. 
This gauge reads directly in pressure from one 
inicon to 10 millimeters of mercury and fro.n 
a graph up to pne atmo.sphere. It has a radium 
source of alpha particles and the ionization 
current reaching a grid is directly proportion'll 
to the molecules of vapor present since the 
emission of alpha particles is constant. 

A second device was made which while of 
small capacity, was found to be decidedly val- 
uable. It consists of two pyrex desiccators with 
standard taper female fittings at the top (also 
called vacuum distilling apparatus — Central 
Scientific catalog No. 12910). Into each was 
fitted a manifold, one end of which was taper- 
ed to 1/4 inch and was sealed by pressure tub- 
ing and clamps. Thermocouples could be intro- 
duced through the tubing. The rest of the man- 
ifold was 1 1/2 in diameter and led into a 
common copper pipe at right angles to the 
manifolds, which in turn was in series with a 
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dry ice trap and a vacuum pump. The two des- 
iccators were thus in parallel and were totally 
inclosed in a small thermostatically controlled 
oven. The external temperature could then he 
adjusted and both vessels reached the same 
temperature at the same time. Any available 
])ressure reading device could be used. In this 
small dryer differences in drying rates caused 
by different treatments of the juice could be 
observed. Control runs showed that conditions 
could l>e closely duplicated so that two separate 
dehydrations of a concentrate had points on a 
drying curve that never deviated by more than 
0.1% water from each other. 
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CITRUS PRODUCTS TECHNOLOGY 


J. L. Heii) and C. G. Beisel 
Florida Citrus Canners Cooperative 
Lake Wales 

Food Technology was one of the earliest 
arts practiced by primitive man. Capturing or 
finding his foods where and when he could, 
this hunter and forager was impelled by lean 
seasons to develop crude methods of preserva- 
tion by .salting, smoking, drying and cool stor- 
age, before he learned to cultivate plant and 
animal crops. 

However, the development of Agriculture 
outstripped that of Food Technology, and it 
IS only within the last ten years that the 


applied science of processing and distributing 
food products achieved the maturity of a na- 
tional Institute of Food Technologists. 

Basic foods may be conveniently classed as 
grains, fruits, vegetables, spices, nuts, condi- 
ments, meats, fish, poultry and dairy products. 
Methods for processing fruits and vegetables 
are generally similar and are ordinarily con- 
sidered together. Within this field, citrus prod- 
uct technologists apply skills in horticulture, 
plant physiology, microbiology, enzymology, 
chemistry, physics, engineering, cooking, nu- 
trition and related arts and sciences to the se- 
lection, harvesting, processing, packaging and 
handling of citrus fruits and products and the 
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utilization and disposal of residues and wastes. 

Citrus product technologists find employ- 
ment in many phases of production, control 
and research. The purpose of this discussion is 
to describe a suitable laboratory organization 
plan and review contributions of technologists 
to the development of the citrus products in- 
dustry. 

Laboratory Organization 

The organization of commercial citrus pro- 
duct laboratories should provide for: 

Research : Many research projects are 
unique. Others fall into general classes as the 
investigation of varietal suitability for specific 
products and processes under local conclitions, 
studies of the improvement of products, the 
reduction of costs, the development of new 
products, and nutritional factors affecting the 
marketing of products. 

Information : The maintenance of an ade- 
quate technical file and library is essential. 

Engineering: A function of citrus product 
technologists is to aid in developing and de- 
signing new and improved equipment. 

Personnel training: Laboratory personnel de- 
sirably assumes responsibility for instructing 
and training technicians and plant test-station 
operators. 

Checking: A related responsibility is the 
checking of operators, instruments, processes, 
supplies, raw materials and finished products. 

Advisory Service: A major function of cit- 
rus products technologists is to furnish advis- 
ory service to business, production, advertising 
and sales management. This service may relate 
to such widely varied phases of the operation, 
as: The selection of varieties; harvesting and 
handling of raw materials; processing, pack- 
aging, storing and transporting products ; plant 
sanitation; utilization and disposal of wastes; 
technical phases of contracts, patents, adver- 
tising and sales promotion; trouble shooting; 
customer service; handling of complaints, nu- 
tritional properties and the cooking, serving 
and, acceptance of products. 


Commercial Developments 

General: In Mediterranean countries lemon 
oil and citric acid were among the first citriu 
products prepared commercially (5). In the 
United States, marmalades, canned grapefruit 
segments and orange l>everage bases were pi- 
oneering developments (3, 9). Carbonated bev- 
erages containing no fruit juice had been man- 
ufactured from sugar, acid, carbonated water, 
artificial color and flavors. Beverages made 
with orange bases contained concentrated or- 
ange juice equivalent *o about five percent of 
juice which resulted in a corresjionding im- 
provement in quality. Pulpy lime, lemon and 
grapefruit juices were also used in this coun- 
try and were exported for preparing rickeys 
and squashes. I^ter, imitation orange-adc'^, 
containing less than twenty percent of juice 
were prepared from bases containing added 
acid and artificial color together with con- 
centrated juice. 

In other early develojiments, citrus product 
technologists imjiroved methods for recovering 
citric acid, essential oils and pectin fom or- 
anges and lemons (25, 27, 30, 32, 33). These 
products were of a higher purity than had 
previously been available. Costs were reduced, 
extending the use of these products in the 
food and pharmaceutical industries. 

Juice Caf^ning: Technologists in State and 
Federal laboratories demonstrated methods for 
flash-heating citrus juices in j^igh velocity heat 
exchangers (0, 14, 15, 17, ' IH, 20, 21, 31). 
However, kettle heating first came into general 
commercial use. Juice was permitted to come 
in contact with pumps, valves and tubing made 
from copper alloys (4, 8, 28). Resulting canned 
juices were of inferior flavor and keepi||g 
quality. 

It was not until copper alloys were removed 
from contact with the juice and stainless steel, 
aluminum and block tin were substituted, that 
the way was paved for further improvements 
in canned juice (22, 2*3). 

High-velocity, turbulent-flow pasteurizers 
have come into general u.se for heating citrus 
juice sufficiently to kill instantly yeasts and 
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spores, and to inactivate enzymes, without lo- 
cal overheating and scorching. Tubes of small 
diameter, flattened tubes, concentric tubes, par- 
tially plug:ged tubes, and plate-type heat ex- 
changers arc used to reduce the thickness of 
layers of juice through which heat must be 
transferred and avoid local overheating by 
providing a high degree of agitation. Maximum 
juice temperatures ranging from 205 to 240 ^ 
I", are possible with less modification in flavor 
than occurred during kettle heating at 170^ F. 

Ideated juice may be cooled rapidly for fill- 
ing in cans by flash evaporation (in conjunc- 
tion with de-oiling) or in a heat exchanger 
containing incoming juice or cooling water. 
iMlling temperatures should be maintained 
above 170^ K. unless facilities are available for 
sterile-filling, or the filled cans are given an 
additional heating. 

Dc-oiling and Dcavratitif;'. The introduction 
of mechanical juice extractors i)ermitted large 
scale ])acking of quality citrus juice products 
and brought new problems to the industry. One 
was the control of the quantity of essential oil 
incorporated from the peel. Citrus peel oil con- 
tains a large percentage of terpenes which 
tend to develop a rank flavor in canned juice 
held under ordinary storage conditions. 

It was found that by heating fruit in steam, 
hot water or a flame, the quantity of oil in 
juice could be reduced (29). However, con- 
tinuous commercial de-oiling deaerators were 
developed and are coming into general use. 
In this equi]>ment juice is flash* concentrated 
and deaerated continuously by passing it 
through a high velocity tubular heater into 
a flash chamber maintained under a vacuum. 
This method represents a modification of the 
analytical method used for determining the 
oil content of citrus juices and was tested 
upon tangerine juice in 1942 by Atkins and 
associates (1). Its ^uccess is based upon the 
fact *that the least stable constituents of peel 
oil are also the most volatile. It is possible 
to remove three- fourths of the volatile oil 
from citrus juice by flashing it through a con- 
centrator, returning condensed volatiles to 
the juice, while separating the water-insoluble 
terpene fraction. This process may be applied 


in two modifications. In the first, the juice is 
flashed through the de-oiler prior to pasteur- 
ization, emerging from the de-oiler at a tem- 
perature ranging from 120® to 140® F., and 
passing to a heat exchanger for pasteurization. 
In the alternate procedure, the juice may fir.st 
be heated to 24<>® F. before flashing it through 
tlie de-oiling deaerator to a temperature of 
1<S5” for filling. Atkins and Moore reiK)rt that 
the latter method possesses advantages for 
tangerine juice. (Personal communication). 

Can Filling: The quantity of oxygen in the 
head space of canned citrus juices has an im- 
portant influence upon storage properties, par- 
ticularly at unfavorably high storage tempera- 
tures. Reduction of oxygen in the head space 
by complete filling, by vacuum closing or by 
introducing steam or inert gas as can lids are 
applied, contributes measurably to retarding 
undesirable flavor changes during warm stor- 
age. 

Tangerine Juice: Tangerine juice is difficult 
to extract in conventional juice extractors. Un- 
der unfavorable storage conditions the canned 
juice is subject to rapid deterioration. Reasons 
for the instability of canned tangerine juice 
are partially understood, and several methods 
are known for retarding flavor changes. This 
juice contains enzymes which cause rapid 
changes unless the juice is handled rapidly af- 
ter extraction. It contains unstable volatile 
constituents which can be substantially re- 
moved by a flash boiling under vacuum. It 
contains less ascorbic acid and more easily oxi- 
(lizable compounds than other citrus juices. 
For this reason, oxygen in cans should be min- 
imized. and antoxidants may be added to pro- 
tect oxidizable constituents. Compounds which 
have been used include ethyl caflfeiate, sulfu- 
reous acid, iso-thymol and ascorbic acid, and 
related compounds. Skill is required for the 
proper use of antoxidants, 

A reasonably satisfactory pack of tangerine 
juice can be prepared by extracting in equip- 
ment which avoids excessive grinding of the 
peel, by handling the juice rapidly, adding an 
antoxidant, heating to 240® F., flashing into a 
vacuum chamber and cooling by evaporation 
to 180® F., filling under conditions which ex- 
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dude air, cooling rapidly and storing the 
canned juice at temperatures below 70^ F., 
or letter below 50^ F. 

Blending tangerine juice with juice of other 
oranges or citrus fruits also permits the pack- 
ing of acceptable products. 

Cooling and Storage of Canmed Juice: After 
closing, cans of heated citrus juice are cooled 
rapidly to minimize flavor changes. In conven- 
tionally designed coolers the cans are spun un- 
der sprays of water as they are conveyed 
through the cooler. Water may or may not be 
recirculated through a cooling tower. The 
cooler is usually designed for multistage oper- 
ation, the coldest water spraying on the part- 
ly cooled cans, and passing successively to 
warmer stages counterflow to the cans of juice. 

Whereas temperatures as high as 115^ F. 
were at one time considered satisfactory for 
labelling and casing, the desirability of cooling 
canned juice to lower temi>eratures to protect 
flavor is now generally recognized. Cooling to 
temperatures less than F. is the rule. 

Methods are being developed to permit cool- 
ing cans below 80® F. before labelling and 
casing. This necessitates drying cans at high 
speed. Methods being used or tested for drying 
cans include the use of centrifugal force, wip- 
ing with heat-dried pads or towels, directing 
blasts of air against the cans, or passing them 
through a blast of flame, superheated steam or 
hot air. If cans are cooled to temperatures low- 
er than prevailing wet bulb temi>eratures, la- 
belling and casing rooms must be air condition- 
ed, which imposes a practical limitation upon 
operations. 

Storage temperatures of canned citrus juices 
affect the rate of deterioration in flavor and 
food value. Warehouse temperatures should 
never exceed 80® F. During summer months 
in warm climates, insulated warehouses may be 
closed in day time and ventilated by exhau.st 
fans during the cool hours of the night, mak- 
ing it possible to maintain temperatures which 
do not ordinarily exceed 70® F. 

Juice canned by best known methods and 
stored at temperatures below 40® F. shows 
little deterioration during twelve months. Re- 
frigerated storage is finding some application 


in the industry. However, damage may be done 
to juice after leaving warehouses if stored 
for considerable periods at temperatures in ex- 
cess of 85® F. 

Sanitation: A major improvment in citrus 
juice canning has been in sanitation. Polished 
stainless steel equipment is designed and in- 
stalled for close-controlled, straight-line pro- 
duction and easy cleaning. Glazed ceramic tile 
floors and walls, and glass block walls in 
juice extraction, processing and filling rooms, 
offer maximum resistance to attack by acid 
juices and cleaning agents. Forced ventilation 
with washed or filtered air, plus frequent and 
adequate clean-up of extractors and conveyors, 
plus careful sorting and cleaning of fruit, 
make it possible to redude micro-organism 
counts and insect contamination of products to 
a negligible minimum. 

Inspection by State and Federal agencie.s is 
forcing protective measures into most plants. 

Utilisation of Peel: Heid (10) described 
methods for utilizing the peel in manufacturing 
dried citrus pulp and citrus final syrup. The 
complete utilization of the peel in making pec- 
tin, alcohol, oil (26), feed yeast, dried pulp 
and final syrup is possible without creating 
odor or other nuisances. A bland syrup may lie 
prepared from juice pressed from limed peel. 
In manufacturing this product the juice is heat- 
sterilized and filtered, after which it is passed 
through ion exchangers, concentrated to 40 to 
50® F, Brix and treated with activated carbon 
before final concentration. The resulting syrup 
compares favorably with refined corn syrup 
in appearance and taste, but manufacturing 
costs are higher. 

Dehydrated Orange Juice: Spray-dried mix- 
tures of lemon juice and corn syrup, contain- 
ing a high percentage of n^-juice solids, 
has found a market for bakin^^Ulci other uses. 
Citrus product technologists 'iSivc sought a 
method for dehydrating orange juice by which 
means a reasonably stable product could be 
distributed and reconstituted to the initial con- 
centration to form an acceptable reconstituted 
orange juice. To accomplish this objective, it 
was necessary to develop methods which could 
be operated substantially without additives and 
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to reduce the moisture content sufficiently to 
avoid deterioration of the powder during stor- 
age. 

Jn 1842, Hicid and Atkins investigated the 
drying of concentrated orange juice under vac- 
uum and developed a method for preparing a 
granular material without any added spreader. 
Protected from moisture and oxygen, this prod- 
uct could be reconstituted to yield juice as 
palatable as that reconstituted from the con- 
centrated juice from which it was prepared. 
The addition of small quantities of lactose to 
the initial juice made the dried product some- 
what easier to handle without materially alter- 
ing the taste. The method w'as adaptable for 
application in a vacuum drum dryer without a 
bo{)ster jet, using unrefrigerated water for 
condensing vapors. A public service patent ap- 
plication was prepared and forwarded to the 
Chief of the Bureau in which the work was 
done. 

At the 104'(> meeting of the Institute of Food 
Technologists, Sluder and associates presented 
a description of work on a somewhat similar 
method in which a belt dryer was employed 
instead of a drum. 

The cost of such methods of drying is less 
than drying by sublimation; however, subli- 
mation-drying of orange juice may yield a pro- 
duct with a food value equal to and a flavor su- 
l)eri(jr to that produced by simpler methods. 
Several laboratories have worked iqxDn the de- 
velopment of equipment to permit the continu- 
ous manufacture of such products at competing 
cost. Commercial installations are in prospect. 

Concentrated Citrus Juice: Orange, lemon, 
grapefruit and tangerine juices have been con- 
centrated at pressures below atmospheric in 
circulating evaporators (1, 2, 7, 11, 16, 21, 24). 
The products have found wide application in 
beverage and sherbet bases and more recently 
in the preparation of reconstituted juice. When 
orange juice of suitable quality is concentrated 
in properly designed and operated equipment, 
and the resulting product is stored at not to 
exceed 35 F., the food value of the reconsti- 
tuted juice approaches that of the original 
closely, and the slight modification in flavor 
may be less than occurs in the flavor of raw 


whole fruit during distribution to distant con- 
sumers. 

During the war, concentrated juice of this 
type was used in England to protect the health 
of nursing and expectant mothers and children 
under five. The effect upon death in child birth, 
and upon infant mortality and health furnished 
a striking demonstration of the potential value 
of this material in overcoming a nutritional de- 
ficiency of great prevalence (12). Dairies in 
the United States have undertaken to distribute 
reconstituted orange juice with milk, and this 
operation is meeting with success. Reconsti- 
tuted juice is being served to an increasing ex- 
tent in hospitals, army messes, drink stands 
and similar places. The fact that it is prepared 
from fresh, tree ripened fruit and distributed 
and stored at low temperatures has l)een a ma- 
jor factor in assuring quality and expanding 
markets. 

Frozen Citrus Products: Orange juice may 
be pre.served with little deterioration in flavor 
or food value for as long as five years if 
properly prepared, handled rapidly, quick- 
frozen in gas-tight containers* and held at uni- 
form temperature not to exceed 0° F. Freezing 
rapidly, and amorphously, and storing at uni- 
form tem|>crature, minimize flavor and tex- 
ture changes. Gas-tight containers prevent de- 
hydration and also oxidation by atmospheric 
oxygen. 

The distribution of frozen orange juice has 
been limited because storage and distribution 
costs are high and it is difficult to train con- 
sumers to defrost the frozen juice in a manner 
to avoid objectionable deterioration in quality. 

In order to overcome these difficulties, citrus 
product technologists have sought to develop 
methods for preparing frozen, concentrated cit- 
rus juices in which savings in weight and con- 
tainer requirements would tend to offset the 
cost of frozen storage, and which could be de- 
frosted quickly and c?asily without flavor 
changes, the water thawing the frozen concen- 
trate and the frozen concentrate chilling the 
water so that the reconstituted juice would be 
ready to serve immediately. 

Moore (24) and associates concentrated 
juice by rapid evaporation under a high vac- 
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uum at about F. to (U) percent soluble sol- 
ids and then added sufficient unconcentrated 
juice to reduce the solids to about 41 percent. 
When this concentrate was (piick frozen in 
gas-tight containers and held at 0^ F;, it 
could be reconstituted into juice which tasters 
could not distinguisli from the original. Equip- 
ment has been developed for preparing this 
product within a few minutes at nominal cost. 

Commercial installations are being made for 
manufacturing and distributing this exception- 
ally fine frozen concentrate, and pending the 
availability of products of this type some man- 
ufacturers are mixing conventional concentrate 
with single strength juice and freezing the re- 
sulting mixture for distribution. 

In the Linde-Krause procedure (19) fruit 
juices are concentrated continuously by sepa- 
rating frozen water upon a refrigerated drum 
from the juice flowing through a trough. The 
methcKl is reported to give good quality two-to- 
one concentrations of clear fruit juices. Com- 
mercial application to citrus juices remain to 
be developed. 

Fundamental Research: Technologists of 
American citrus producing sections have or- 
ganized a Citrus Products Research Council 
to foster, stimulate and coordinate fundamental 
research on citrus fruits and products. A major 
objective is to secure information which will 
permit extension of the storage life of canned 
citrus juices and related products (13), Stud- 
ies of the carbohydrates, nitrogen compounds 
and enzyme systems are emphasized. Standards 
of identity and cpiality and methods of analysis 
are also listed for study. State and Federal 
agencies have undertaken projects in these 
fields. 

Another research project of considerable 
urgency to the citrus products industry is the 
study of the composition of the liquid pressed 
from citrus cannery residue l^efore it is dried. 
This liquid contains suspended solids and a 
series of compounds which coagulate when the 
juice is heated in the process of concentration 
to form a valuable feed syrup. This coagu- 
lation introduces problems of scaling in evap- 
ofator tu^s and by determining the composi- 
tion of subsiSances precipitated at various tem- 


peratures, most advantageous methods of 
handling might be established. Knowledge is 
also needed of the composition of final syrup 
made from this liquid. Unpublished reports in- 
dicate feeding properties different from those of 
black strap molasses. It may be surmised that 
some of these advantages may be due to com- 
pounds with vitaminic properties, particularly 
factors influencing capillary fragility and per- 
meability. However, a complete study of the 
nutritional and other properties of this syrup 
for use in feeds and in preparing l)everage 
alcohol would be of v:iHie. 

Refined bland syrup and partially refined 
* syrups can be prepared from this liquid by 
separating non-sugar solids, and some of these 
non-sugar solids may have important nutri- 
tional properties. 

New citrus products in prospect include des- 
sert and salad products incorporating low- 
methoxy pectin derivatives and concentralerl 
juice products for home use in preparing juice 
and ades. 

Nutrition Research : Citrus fruits and prod- 
ucts are recognized as the richest and most 
stable source of ascorbic acid available to and 
relished by the American public in equivalent 
quantities (12). Other nutritional properties 
are attracting increasing interest of investi- 
gators. When more is known regarding these 
factors and methods of estimation have been 
developed, the evaluation of citrus products 
will become increasingly accurate. 

SUMMARY : Citrus products technologists 
are playing an essential role in the develop- 
ment and stabilization of one of the fastest 
growing food processing industries. 
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IDENTIFICATION OF HYBRID AND NUCELLAR 
CITRUS SEEDLINGS BY A MODIFICATION 
OF THE ROOTSTOCK COLOR TEST 


J. R. Furk, P. C. Keece, and G , Hrnciar 
Bureau of Plant Industry, Soils and Agricul- 
tural Engineering 
V. S. Department of Agriculture 
Orlantlo 

In most varieties of citrus a large propor- 
tion of the seedlings produced are from nucel- 
lar embryos. In citrus breeding investigations 
it is desirable, for economic reasons, to rogue 
out the nucellar seedlings as soon as they can 
be distinguished from the true hybrid (zy- 
gotic) seedlings, instead of giving them the 
space and care required to grow them to ma- 
turity. In some instances the hybrid seedling 
can be distinguished from the relatively uni- 
form nucellar seedlings by differences in size, 
growth habit, leaf shape, or other morpho- 
logical features. Ry this method, however, 
separation is often uncertain, especially if the 
observer has not acquired a knowledge, in 
minute detail, of the characteristics of the 
parent varieties. 

This paper reports the results of an attempt 
to distinguish between hybrid and nucellar 
seedlings by means of a chemical color test. 
The rootstock-bark color test of Halma and 
Haas (1) was adapted to the rapid testing of 
large numbers of small samples of leaves. 

Materials and Method 

Identification tests were made on over 3,800 
seedlings, which were grown from seed ob- 
tained in 37 crosses. These crosses involved 
several species of citrus, two interspecific hy- 
brids, and several intergeneric hybrids of cit- 
rus and related genera. 

The crosses were made and the seedlings 
grown in connection with the citrus breeding 
progi||in of the U. S. Subtropical Fruit Field 


Station, Orlando, Fla. In the crosses the follow- 
ing citrus varieties were used: Sweet orange 
varieties i^Citrus sinensis Osb.) Jaffa, Norris, 
Navel, Hamlin, Parson Brown and Valencia; 
Oapefruit varieties (C. paradisi Macf.; 
Marsh, Duncan, Foster, "J'hompson, Leonardy 
and Mott; Tangerine variety (C. reticulata 
Blanco) Clementim , 'J'angelo varieties (C. 
reticulata x C. paradisi) Orlando and Minnc- 
ola, Tangor variety (C. reticulata x C\ sinen- 
sis) No. 0.53; Intergencric hybrids, Morton 
citrange {Poncirus trifoliata Raf. x. C\ sinen- 
sis), and unnamed varieties of citrumelo (P. 
trifoliata x C. paradisi). Mott grapefruit and 
Clementine tangerine may be interspecific hy- 
brids, but their parentage is unknown. 

In preliminary work on methods of identi- 
fying citrus seedlings all of the chemical tests 
described by Halma and Maas (1 ) and a num- 
ber of others were tried. Of those tried the 
most satisfactory for the purpose was the 
Almen reagent color test adapted by Halma 
and Haas for use on water extracts of dried 
bark powder. It was found that this test 
worked equally well on water extracts of dried 
leaf powder. The use of leaves rather than 
hark for identification tests of seedlings has 
several advantages. Leaves provide relatively 
uniform tissue that is easily sampled, dried 
and ground; and, of great importance in this 
work, the removal of a leaf sample is less 
damaging to the seedling than removal of a 
bark sample. Since the number of samples 
that had to be handled was large and many of 
the seedlings were so, small that they bore 
only 10 or 12 small leaves, the methexis used 
had to be designed for rapid handling of small 
samples. The modified method as finally used 
is summarized below; 

1. Several leaves (enough to provide a 


1946 


( 88 ) 



PURR, REECE AND HRNCIAR: CITRUS SEEDLINGS 


39 


to ().5-g:ram sample of dry powder) were 
collected from each seedling of a cross. At 
the same time leaves of about the same age 
were taken from the parent varieties. The 
samples were dried at 40 to 45 ‘"'C. in a forced 
draught oven. Browning of the leaves during 
drying was avoided. The dry samples were 
ground to pass a fiO-mesh screen in a medium- 
sized Wiley mill. 

2 . Samples of 0.2 to 0..5 gram (preferably 
0.5) of leaf powder were weighed, transferred 
to small l>eakers, and extracted overnight in 
5 ml. of distilled water per 0.1 gram of sample 
( sets of 24 seedling samples from a given 
cross and one or two samples from each par- 
ent variety were run together). 

»‘3. The extract was filtered through rapid 
})aper, and 2 ml. of filtrate was pipetted into 
a X 1/2 inch test tube. Each set of tubes 
containing 24 .seedling samples and the pair 
of parent samples were supported in a metal 
serological lube rack. 

4. I'o each 2 ml. sample of filtrate in a 
tube the following solutions were added in 
the order listed: 

2 drops of ])otassium hydroxide (25 gm. 
per 100 ml. water .stock solution di- 
luted; 1 part KOH to 20 parts water). 

2 drof)s copper sulfate solution (satu- 
rated ) . 

2 drops Almen reagetit (IfiO grams mer- 
cury dissolved in 100 nil. fuming ni- 
tric acid [sp.g. l.HO] and diluted with 
;520 ml. water). 

5. The test tube rack was shaken vigorously 
to mix the contents of the tubes and placed in 
a boiling water bath. The tubes were heated 
until the heavy precipitate that had formed 
reached full color. The rack was then removed 
from the bath and shaken vigorously. When 
the precipitate had settled a visual comparison 
was made of the color (shade and intensity) 
of the solutions from the parents and seed- 
lings. 

After the leaf samples were collected, three 
workers could run about 100 samples per day 
by this procedure. 

It was found, as expected that the color of 
the nucellar seedling solutions matched the 


female parent solution, but that in almost all 
varieties the intensity of color was slightly 
less in the nucellar vseedling solutions than in 
the female parent solutions. Why this is true 
is not known. Sometimes slight variations 
probably resulted from the difficulty of col- 
lecting leaves of the same age from the seed 
lings and the parent trees. Solutions that 
showed a difference in shade of color or a 
marked difference in intensity of color from 
that of the female i)arent solution were judged 
to be from hybrid seedlings, 'fhe solution from 
the male parent was useful only as an indica- 
tion of what might be expected from the hy- 
brid. That is, the colors of solutions from the 
hybrids were sometimes intermediate betweer* 
the two parents or occasionally about the same 
as the male parent, and rarely the intensity of 
color of the hybrid .seedling solution was 
greater than that of either parent. 

Results and Discussion 

The results of the seedling tests are shown 
in Table 1. The seedlings from all of the crosses 
were examined by a skilled observer and the 
seedlings of mo.st of the crosses were classified 
on the basis of morphological characters a.s 
hybrid or nucellar. The seedlings of a few 
crosses in which Clementine was used as the 
female parent were not classified on the mor- 
phological basis because of the uncertainty of 
judgment in these groups. 

In Table 1 the number of seedlings of each 
cross that were identified as hybrid by the 
color test and the number identified as hybrid 
by morphological characters are shown. In 
addition, the number of seedlings that had 
trifoliate leaves, and the number of these 
trifoliate plants that were identified by the 
color test (column 7) are li.sled. Since, in the 
crosses involving parents with trifoliate leaves 
the trifoliate plants were used as male parents, 
it is certain that all of the trifoliate progeny 
are hybrid, llie number of trifoliate seedlings 
identified that were common to both methods 
(column 7) as compared to the totol ituitiber 
tested (column 5) gives some notion ^ 
reliability of the color test. In a comparisoti 
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TABLE 1 — Hybrid and Nucellar Citrus Seedlin(;s Identified by Color Tests and 

Morphological Characters 


Cross 

No. of 
seed- 
lings 

Hybrids 
identified 
by color 
test 

Hybrids 
identified by 
(len. Trifoliate 
char. leaves 

No. of hybrids 
identified 
common to 
both methods 

Gen. Trifol. 

char. leaves 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Marsh x citrangelo 

24 

4 

3 

5 


3 

Davis X citrangelo 

46 

11 

8 

10 


4 

Navel X citrangor 

19 

3 

1 

2 


2 

Duncan x citrangelo 

39 

JO 

4 

5 

1 

5 

Duncan x citrunielo 

46 

22 

.> 

1 

3 

1 

Foster x citrunielo 

216 

103 

23 

32 

12 

24 

Clementine x citrangor 

31 

31 

16 

15 

16 

15 

Clementine x Mort m 

12 

12 


10 


10 

Qementine x Mott 

253 

253 

57 


57 


Clementine x Hamlin 

25 

25 

2 


2 


Clementine x Orlando 

327 

327 

— 




Clementine x Minneola 

277 

277 

— 




Clementine x tangor 

359 

359 

— 




Qementine x Davis 

19 

19 

— 




Orlando x Hamlin 

343 

38 

3i 


11 


Mott x Hamlin 

252 

50 

64 


37 


Mott x Davis 

105 

72 

29 


24 


Mott X Foster 

36 

21 

7 


6 


Mott X Clementine 

48 

7 

3 


1 


Jaffa X Mott 

5 

2 



2 


Jaffa X Thompson 

32 

6 

7 


2 


Jaffa X Leonard/ 

150 

19 

23 ‘ 


6 


Jaffa X citrangor 

50 

3 

6 


3 


Jaffa X citrangelo 

3 

0 

0 




Satsuma x citrangelo 

11 

0 

0 




Satsuma x citrangor 

11 

0 

0 




Parson Br. x citrangor 

102 

42 

7 


3 


Davis X citrumelo 

8 

6 

4 


4 


Orlando x tangor 

70 

13 

9 


1 


Marsh x Hamlin 

14 

4 

3 


3 


Marsh x citrumelo 

45 

9 

2 


2 


Foster x Mott 

158 

32 

12 


4 


Foster x Hamlin 

42 

0 

0 


— 


Norris X Mott 

37 

7 

10 


5 


Thompson x Morton 

5 

0 

0 


— 


Minneola x Clementine 

580 

117 

98 


69 


653 X Valencia 

51 

3 





Totals 

8851 

1907 

486 

80 

274 

64 
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of the nunihev of seedlings from the several 
crosses identified by each method as hybrid, 
with the number common to both methods of 
identification (columns 3, 4, H, and 7), it is 
apparent that agreement is fairly close, and 
is considerably better in most cases than would 
be expected from chance alone. 

Even excluding the Clementine seedlings 
that were not classified by the morphological 
method, the number of seedlings selected as 
hybrid by the color test greatly exceeds the 
number selected by morphological characters. 

When the seedlings selected as hybrid by 
the color test and by general morphological 
characteristics come into hearing it will be 
possible to classify them as hybrid or micellar 
on the basis of fruit characters. While classi- 
fication based U]>on fruit characteristics is 
also not infallible, it is the best method avail- 
able, and later should serve as a mea.su re for 
testing the reliability of the two methods used 
to classify the young seedlings. 

CV>lor tests made upon extracts from the 
jiarent varieties involved in these crosses, ex- 
hibited a consideral)le color range, from a 
dark pink or claret wine in the case of Clem- 
entine and tangor, through light bright pink 
in the sweet orange varieties and in Orlando 
and Minneola, to pale lavender in some 
P. tnfoliata hybrids, to pale pinkish amber in 
the grapefruit varieties, and to almost color- 
less in P. trufo/iata. When the cross was be- 
tween parents that gave a striking color dif- 
ference, it could reasonably be expected that 
micellar seedlings would give a color reaction 
similar to that of the female parent, while 
most hybrids would he intermediate between 
the parents in color, and either lighter or 
darker than the female parent, depending on 
the direction of the cross. In general, results 
substantiated expectations, but exceptions were 
not uncommon. A few seedlings of Clementine 
X tangor were gp-eenish amber instead of pink. 
One Gementine x Davis seedling gave a lemon 
yellow solution. 

The method outlined here is probably nearly 
useless as a tool for selecting hybrids from 
crosses between varieties of the same species 
and of little use between any parents that have 


similar color reactions, for example Marsh x 
citrumelo. These two varieties both yield from 
the color test pale pinkish amber solutions that 
are almost identical. However, several hybrids 
were detected in this cross because their solu- 
tion colors were darker than the others. 

Crosses involving Gementine as the female 
parent were bewildering and discouraging dur- 
ing the first season's work. Color reactions 
from every one varied so that no two were 
a perfect match, and the conclusion was 
reached that few if any micellar seedlings oc- 
curred. In the progeny of Clementine x Mor- 
ton, 10 out of the 12 seedlings bore trifoliate 
leaves, while in the 31-plant progeny of Qem- 
entine x citrangor 15 were trifoliate and 10 
were considered hybrid because of other mor- 
phological characteristics. Both Morton (a 
citrange) and citrangor are intergeneric hy- 
brids and therefore heterozygous for the tri- 
foliate leaf character. Therefore when they 
are back-crossed to the simple-leafed reces- 
sive, segregation can be expected to occur 
and to produce hybrids that do not have tri- 
foliate leaves. Those facts seemed to substan- 
tiate the results of the color test. To further 
check on these conclusions, Clementine was 
crossed with P. tnfoliata as male parent to 
introduce the dominant trifoliate character into 
every zygotic embryo. Then any simple-leafed 
plants could with certainty be considered 
Clementine nucellar seedlings. Several hun- 
dred seeds from this cross were planted. 
Every seedling had trifoliate leaves, and no 
twin seedlings apj>eared. Therefore these facts 
were accepted as evidence that probably no 
nucellar seedlings are produced when Gemen- 
tine is used for the female parent. These facts 
secured a year later helped to substantiate the 
conclusions reached from the earlier color 
tests. 

The results of color tests on the citrus 
species and hybrids used as parents in the 
crosses described here, as well as tests run 
on a few other citrus species and citrus rela- 
tives, suggest that the color test might be of 
use as an indication of the possible parentage 
of hybrids of unknown origin. For example, 
a pale lavender color will indicate that grape- 
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fruit and P, trifoliata were probably involved 
in a hybrid showing this color, or dark claret 
wine color would indicate that C reticulata or 
possibly one of its hybrids was involved in 
the cross. 

Since the number of hybrids identified by 
the color test, as well as by general morpho- 
logical characteristics, was small in crosses 
involving Orlando, Minneola, and Tangor 663 
as female parents, the potentiality of hybrid 
production, by these parents was investigated 
by crossing them with P. trifoliata as the male 
parent. Out of several hundred seedlings from 
each cross Orlando produced no trifoliate 
plants, Minneola two, and Tangor 653 none. 
Many twin and triplet seedlings were pro- 
duced by the seeds of these varieties, which 
further emphasizes the tendency toward the 
production of micellar embryos and suppres- 
sion of the development of zygotic seedlings. 
On the other hand, 1'emple orange (judged by 
the authors to be a tangor from color tests), 
crossed with P. trifoliata as the male parent, 
produced only one seedling fier seed, and all 


seedlings were trifoliate. ThVs indicates that 
the Temple orange, like Clementine, produces 
only zygotic seedlings. 

Summary 

The rootstock color test of Halma and Haas 
was adapted to rapid testing of large numbers 
of small samples of citrus leaves; and the 
method was applied in an attempt to distin- 
guish between hybrid and micellar .seedlings. 
Data are presented on identification tests which 
were made on over 3,800 seedlings obtained 
in 37 crosvses involving several intergeneric 
hybrids of citrus ahd related genera. This 
color test offers an additional method to aid 
in the selection of zygotic citrus seedlings in 
the process of roguing nucellar seedlings. 
Because of the cost involved these numerous 
micellar seedlings cannot be carried on to 
maturity for more positive identification. 
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IS OUR PRESENT SYSTEM OF FEDERAL PLANT 
QUARANTINE ENFORCEMENT ADEQUATE? 


Arthur C. Brown 

Plant Commissioner, State Plant Board 
Gainesville 

Authority to regulate entry of plants and 
plant products from foreign countries is vested 
in the Secretary of the United States Depart- 
ment of Agriculture under the provisions of 
the National Plant Quarantine Act of 1912. 

Briefly, and in part, the Act delegates to 
the Secretary authority to (1) issue permits 
for the importation of nursery stock, (2) in- 
spect and safeguard nursery stock from coun- 
tries lacking an official system of plant in- 
spection and certification, and (3) determine 
and bring under permit and inspection re- 


» 

quirements plants and plant products not cov- 
ered by the definition of nursery stock with 
respect to which particular past risk is in- 
volved. 

To the uninformed it might appear that the 
authority thus delegated to the Secretary is 
sufficient to enable him to close effectively all 
avenues for the entry of foreign plant pests. 
This is not the case. It is mandatory for the 
Secretary to issue permits to import from 
countries where official systems of inspection 
are established, provided each package is ac- 
companied by a certificate issued by the proper 
official of country of origin to the effect that 
the material has been inspected and is believed 
to be free of pests, and provided that the ship- 
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nient is otherwise in compliance with certain 
conditions and regulations. 

The Secretary does have authority to forbid 
entry of plants and plant products likely to 
introduce into the United States any disease 
or insect new to or not widely distributed in 
this country. Several prohibitions of this 
nature are now in effect. It should be noted, 
however, that this does not extend to all in* 
sects and diseases, but only to those new to or 
not widely disseminated in this country. This 
is in decided contrast to the policy adopted by 
state nursery inspectors throughout the United 
States, who insist that plants sold to theit 
citizens be healthy and free from insects an<l 
diseases of all kinds. 

In order to make effective the provisions of 
the Act of 1912 as applicable to nursery stock, 
the Secretary of Agriculture on November IH. 
1918, promulgated the nursery stock, plant, 
and seed quarantine, known as Quarantine 37. 
b'or enforcement purposes, plant material 
likely to be affected was enumerated tmder 
several regulations, which, in general, are a? 
follows : 

Regulation 2. Plant products capable of 
propagation, but imported for food, medicinal 
or manufacturing purposes, except those regu- 
lated by special quarantines, are admitted into 
this country without permit. 

Rcffulation 3. Bulbs, corms or root-stocks; 
cuttings, scions and buds of fruit or nuts; 
rose stocks ; nuts ; and seed of fruit, forest, 
ornamental and shade trees, and others, pro- 
vided they are free of pulp; may be imported 
under permit and without limitation as to 
quantity or use, from countries that maintain 
inspection services. In the case of foreign 
countries unable to furnish this .service, im- 
portations may be made under permit and in 
limited quantities for public service purposes 
only. 

Regulation 14. Provision is made herein for 
import, in limited quantities and under special 
permit, of plants not otherwise restricted for 
the purpose of keeping the country supplied 
with new varieties or necessary propagation 
stocks. 

Acting upon the theory that a reduction in 


volume of imported plants would in inself 
reduce the degree of risk of entry of foreign 
plant pests, the Secretary placed quantity 
limits on the importation of certain nursery 
stock. It was also provided that this material 
be grown under quarantine until repeated in- 
vSpections had shown that they were free from 
injurious insects and diseases, the presence of 
which it was not possible to detect at time of 
port of entry inspection. 

Several years ago the Solicitor of the De- 
partment of Agriculture advised the Secretary - 
that he was without authority to impose either 
quantity limitations or post-entry quarantine. 
The authority to “prescribe conditions and 
regulations” governing the issuance of per- 
mits to import, as provided in the Act of 
1912, must deal with matters and things bear- 
ing on such imi)ortations before the nursery 
stock is actually imported, and the law does 
not seek to control or enforce any regulations 
on plants after their entry, other than those 
relating to interstate movement. It became 
necessary, therefore, for the Secretary to re- 
scind all requirements as to quantity limits 
and post-entry restrictions. 

As a result, the country has for several 
years been wide open to a flood of imported 
plants, together with such insects and diseases 
as may be present, from countries that main- 
tain an official .system of inspection. Officials 
of the Department may dispute this statement 
«and claim that such arrivals are inspected and, 
if necessary, treated upon arrival in this 
country. I claim — and T believe that well in- 
formed state quarantine officials will sufrpprt 
me — ^that with the personnel and faciliti^ 
available, the Department vcanpot safeguardlv 
shipments consisting of thousands, even hun- 
dreds of thousands, of plants. Nursery stock 
released by the Department after inspection 
may be affected with obscure, unknown or 
undetectable insects and diseases whose pres- 
ence cannot be discerned by port-of-entry in- 
spection. Plants infested with insects known 
to be present in this country, but not con- 
sidered as especially injurious, are at times 
released. Department officials state that in such 
instances it is up to the state inspectors to 
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give such treatment as may be deemed desir- 
able. But state officials are without authority 
to handle plants entered under permit until 
after they have been delivered by the trans- 
portation company to the addressee. It would 
appear that the federal government is without 
authority properly to regulate entry of for- 
eign plants so as to prevent entry of foreign 
plant pests, and at the same time will not 
l^ermit state officials to take proper action. 

This condition with rest)ect to lack of 
authority delegated to the Secretary of Agri- 
culture may be corrected to a certain extent 
through adoption by Congress of Senate Bill 
1990, recently introduced by Turner Thomas 
of Oklahoma, Chairman of the Senate Com- 
mittee on Agriculture. This Bill, if enacted, 
will provide authority to limit entries of 
nursery stock to quantities required for propa- 
gating purposes: to require that such stock 
l)e grown under quarantine until such time as 
it has been determined that it is free from 
plant pests; and, in the event the imported 
stock is affected with plant pests, to prescribe 
such treatments as may be deemed necessary. 

I strongly urge that the nienil>ers of the 
Florida State Horticultural Society, individ- 
ually and collectively, communicate with their 
representatives in Congress and insi.st that 
they take aggressive action to the end that 
this amendment l^e enacted into law. Copies of 
this Bill have been handed to your iVesident 
and Secretary. 

Enactment of this Bill into law will not 
in itself close the doors to entry of additional 
foreign plant pests. Trade follows the flag, 
and insects and diseases affecting man, ani- 
mals, and plants follow the trade routes. 
Florida today is at the threshold of a great 
expansion of international traffic, particularly 
by air. Unless there is close collaboration and 
cooperation between Florida growers on one 
hand, and those interested in the development 
of our tourist and commercial industries on 
the other, the doors will remain open to in- 
vasion by alien plant pests. Agriculture and 
tourists are Floridans chief sources „of income. 
The more we do to expand our agricultural 
and horticultural industries, the more attrac- 


tive our state will be to tourists. The contrary 
is not true, for when we try to extend our 
tourist industry by making concessions with 
respect to our plant quarantine regulations so 
as to remove what tourists and their sup- 
porters consider as unnecessary irritations and 
delays due to so-called red tape, the well- 
being of our growers is likely to be adversely 
affected. Yet there is a constant demand on 
the part of certain transportation officials and 
representatives of tourist agencies and com- 
munities that our regulations be revised in 
favor of the tourist. For several years your 
Plant Board has been fearful of the introduc* 
tion of some major plant pest as a result of 
the great expansion in air traffic. Our records 
show the interception of hundreds of foreign 
plants and fruits infested with fruit flies and 
other destructive plant pests. The Wief held 
by public health officials that the danger of 
an airplane-borne epidemic is real and immi- 
nent is substantiated by a recent outbreak of 
smallpox in a western city that was traced 
to a soldier just hack from Japan. There can 
be no question of the need for revision of l)oti) 
plant quarantine and public health regulation*. 
But the changes should be upwards, not 
downwards, even though such action may re- 
sult in some loss in or annoyance to our tour- 
ist trade. 

Local chambers of commerce and civic 
clubs are constantly seeking to improve the 
economic condition of their communities 
through the addition of new industries. At the 
present time there is considerable interest in 
the designation of certain interior cities as 
ports of entry for foreign aircraft. T doubt 
if these public-spirited citizens have stopped 
to compare the financial advantages likely to 
accrue from the establishment of such enter- 
prises with the possible economic losses that 
may result to their agricultural back country 
through the introduction of foreign pests af- 
fecting man, animals, and plants. They should 
at least make inquiries of proper officials as 
to whether the state and federal governments 
are in a position to furnish adequate safe- 
guards that would reduce such risk to the 
mittttnuin. But at times promoters of such 
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enterprises become resentful of what they be- 
lieve to be interference and lack of coopera- 
tion on the part of quarantine officials who 
cannot, because of lack of finances and per* 
sonnel, support them. 

During the month of March our inspectors 
boarded 467 water- and 2,022 air-craft from 
foreign countries, and inspected the cargoes, 
stores, and baggage carried thereon. Two 
hundred and twenty-nine sf)ecimens of insects 
and diseases were collected from plant material 
brought in froin 37 foreign countries. Fruit 
fly larvae {An<istrepha spp.) were intercepted 
on five different occasions during the month. 
The bulk of the ships and airplanes arrived 
at Miami. During March 40,100 passenger •{ 
entered here, against 2,089 entering at New 
Orleans and 2,7r>0 at Hrovvnsville. At West 
Palm Beach 205 Army airplanes from for- 
eign points were hoarded. 1'he Army airfield 
at Orlando has been closed to foreign planes, 
and the number of service craft landing at 
Tampa has fallen off since the war ended. 
At Pensacola our inspector has been busv 
su})ervising the treatment with live steam .“‘f 
sand and soil carried as ballast by ships from 
Europe. At Jacksonville the time of the in- 
spectors was devoted to checking the move- 
ment of nursery stock moved in from other 
states. 

Plan.s for increased air and water com- 
munications 1>etween Florida and foreign 
countries to the south are a matter of concern 
to the members of the State Plant Board. A 
dock has been constructed at West Palm 
Beach for the use of a ferry with a capacity 
of 26 freight cars that will operate between 
that place and Havana. Another ferry will 
operate between Key West and Havana. TJiis 
vessel will be able to carry 230 automobiles 
and a number of trailers on each trip. As 
previously stated, citizens of several interior 
towns are working towards the designation 
of their communities as ports of entry for 
international air traffic. There arc now about 
20 airlines operating some fifty to sixty planes 
per day between Florida and foreign coun- 
tries. Several domestic airlines have indicated 
their desire to expand into for^gn trade. 


Competition will be keen. New sources of 
cargo must be found for the planes on their 
return trips, and fresh fruits and cut flowers 
from the tropics are of financial interest to 
the freight traffic managers of the airlines. 
Already 1014 boxes of cut orchids have been 
imported by air. 

The development of motor traffic has made 
enforcement of domestic plant quarantines 
almost impossible. The great expansion of in- 
ternational air traffic has greatly magnified 
the risk of invasion by alien plant pests. As 
your President, Mr. O'Byrne, staled the other 
night, we cannot successfully combat this in- 
va.sion by dependence on our first line of de- 
fense, quarantine inspection. We must in- 
tensify our second line of defense, namely, 
nursery and grove inspection. I am happy to 
report that the Board’s nursery inspection de- 
partment has operated effectively and efficient- 
ly over a long period of years. This is not 
true with respect to grove inspection during 
the past five years. During the war, it was 
inipossildc to fill vacancies caused by loss of 
personnel to the Army and Navy. Since the 
end of the war, we have found it most difficult 
to fill the vacancies because of the competi- 
tion by government and commercial agencies 
who are in a position to offer prospective em- 
ployees far greater salaries. There are at pres- 
ent 26 grove inspectors on the roll, 5 short of 
the number provided by the budget. We be- 
lieve that a force of 31 grove inspectors can 
make a complete survey of our citrus plant- 
ings once every two years. There may be a 
question as to whether this is suffiHent pro- 
tection for our vast citrus and allied indus- 
tries, It is the best, however, your Plant 
Board can accomplish with funds available. 

The barriers in the form of oceans that in 
the past prevented or retarded dissemination 
of plant pests from one country to another 
have been wiped out by the airplane, and 
Florida is exposed on three sides to invasion 
by alien plant pests. The task of repelling such 
invasions is a formidable one. The State Plant 
Board Ci^mot carry on the fight without the 
help and cooperation of the growers and busi- 
ness interests in our state. 



THE EFFECT OF APPLICATIONS OF CALCIUM 
AND MAGNESIUM UPON ABSORPTION OF 
POTASSIUM BY CITRUS 


B, R. Fudge 

Citrus Experiment Station 
Lake Alfred 

During the past ten years the fertilizer 
mixtures applied to citrus groves have changed 
from the old type N-P-K formulas to those 
which have added calcium, magnesium and 
small quantities of the trace or minor ele- 
ments. Quite generally this mixed fertilizer 
of guaranteed analysis is supplemented with 
direct soil applications of dolomite or some 
other slightly basic, magnesium-bearing ma- 
terial. These changes in fertilizer practice 
have produced very favorable responses in 
tree condition and yield performance which 
may be attributed to the correction of several 
nutrient deficiences. Very little attention has 
been given the effect of these added elements 
upon the absorption of nitrogen, phosphorus 
and potassium. These elements (N-P-K) have 
been carried over into the new fertilizer pro- 
gram with very little if any change or con- 
sideration of tree requirements. 

The purpose of this discussion is to point 
out some effects which added calcium and 
magnesium have upon the absorption of po- 
tassium as measured by foliage and fruit 
analyses, as well as some implications re- 
garding crop production. 

The importance and significance of mineral 
nutrient ion balance is apparent in the re- 
sults thus far obtained on all of the plots at 
the Citrus Experiment Station. The inter- 
action of calcium, potassium and magnesium 
is observed as a repressive effect of the cation 
(Ca,K or Mg) being increasingly absorbed 
upon the absorption of the other two; that 
is, as the absorption of one increases, that of 
the other two decreases. For example, the 


curves in Figure t show the effects of in- 
creasing the rate of potash fertilization from 
zero to 16 units per ton upon the absorption 
of pota.ssium, calcium and magnesium. The 
potassium content of the leaves increased as 
the amount of potassium in the fertilizer in- 
creased. Although calcium and magnesium 
were uniformly applied to all plots, it is quite 
apjwirent that less and less of these two ele- 
ments were absorbed as the absorption of 
potassium increased. Furthermore, the total 
amount (Ca-fK4-Mg) of these elements ab- 
sorbed decreased as the amount of absorbed 
potassium increasied. Thus increased applica- 
tion and absorption of potassium repressetl 
the absorption of calcium and magnesium. Tf 
the supply of available magnesium had been 
lower in these plots, it is conceivable that the 
highest rates of {mtash fertilization would 
have induced symptoms of magnesium de- 
ficiency. 

With higher levels of available calcium and 
magnesium in the soil, greater amounts of 
these two elements would have been absorbed 
and the absorption of potassium would have 
been lower at all rates of potash application. 
However, the slope of the curves would have 
remained essentially the same. The curves of 
Figure 2 serve to illustrate this point. In this 
experiment, Block V, absorption of potash 
at different rates of application has been de- 
termined at two different levels of calcium 
and magnesium fertilization. 

In the fall of 1989 the old N-P-K fertilizer 
program which these plots had received for 
sixteen years was slightly altered for the pur- 
pose of making a comparison of the effects 
of calcium and magnesium upon the growth 
and production of Duncan grapefruit. The 
plots receiving 3.0, 5.0 and 10.0% K*0 fer- 
tilizer remained unchanged. Plot No. 6 which 
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had received 3.0% in the spring, 5.0% in the 
summer and 10.0% K^O in the fall was 
changed to a check (0.0% K^O) plot. Cal- 
cium and magnesium in the form of dolomite 
and water-soluble magnesium were uniformly 
applied to a section of all plots at right angles 
to or across the potash plots. All of the plots 
received copper, zinc and manganese in the 
form of nutritional sprays or as fungicidal 
sprays for the control of melanose. Thus the 
principal difference in treatment within each 
potash plot, shown in Figure 2, was the ab- 
sence of added calcium and magnesium in 
one section (broken line) and the addition of 
these two elements in the other section (solid 
line). 

The amount of potassium found in the 
leaves increased as the amount applied in- 



Fltur« 1. Graph showing the effect of differ- 
ent rates of application of muriate of potash 
upon the amount of potassium, calcium and 
magnesium in orange foliagoi. 


creased in both sections of the plots, which 
agrees with the results shown in Figure 1. 
However, the amount of potassium (K) ab- 
sorbed at each rate of application was less 
where calcium and magnesium were added 
than where the supply of these elements vras 
low (broken line). Likewise the applications 
of dolomite and water-soluble magnesium re- 
suited in greater absorption of calcium and 
magnesium and repressed the absorption of 
potassium. The foliage composition in the 
check plots (0%K2O) showed very high cal- 
cium, which was due to the extremely low 
supply of potash in the soil. Even in the sec- 
tion (broken line) where the pH is low and 
the only supply of calcium was superphos- 
phate, the calcium content of the foliage was 
greater than that found when additional cal- 
cium had been applied (solid line) in the 
presence of only S.0% K^O. The curves of 
h'igure 2 illu.strate the effect of the new fer- 
tilizer program, in which calcium and mag- 
nesium are used for controlling pH and cor- 
recting magnesium deficiency, upon the ab- 
sorption of potassium. The Duncan grapefruit 
trees are in much better physical condition 
and have produced more fruit where calcium 
and magnesium have been added. 

As further evidence of the repressive effect 
of applications of calcium and magnesium 
upon potassium absorption, the averaged re- 
sults of several sets of samples are shown in 
Table 1. The averaged results of 1985 and 
1936 were obtained before a check plot was 
set up in 1939. The 3 and 10% K*0 duplicate 
plots have received this treatment for more 
than twenty years and may be used for com- 
parison. The 1942 results were obtained from 
sections of the plots receiving additions of 
dolomite and water-soluble magnesium. The 
absorption of potassium is 20 to 25 milli- 
equivalents lower where calcium and mag- 
nesium were added, which is approximately 
a 30% reduction. The amount of potassium 
(61.1 ME.) absorbed from the application of 
fertilizer containing 3 units K^O on soil low 
in calcium and magnesium is about equal to 
the amount (59.6 M.E.) absorbed from the 
application of 10 units of K*0 on soil to 
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which calcium and magnesium had been added. 
The lower absorption of potassium is off-set 
by higher absorption of calcium and magnes- 
ium. 

From these foliage analyses, one may con- 
clude that the old fertilizer program with high 
potash, low calcium and deficient magnesium 
gave inefficient utilization of nutrients and thus 
low crop production. Also, potassium was be- 
ing absorbed in “luxury consumption,” that 
is, considerably in excess of an efficient re- 
quirement. On the other hand, the new ferti- 
lizer program, in which additions of calcium 
and esi)ecially magnesium are made, have «o 
increased tree vigor and crop yield that the 
apparent “luxury consumption” of potassium 
is eliminated where fertilizer containing 5.0 
units of K*0 is applied. With lesser amounts 
of potash in the fertilizer, the trees show in- 
dications of potash hunger. 

The amount of these elements, especially po- 
tassium and magnesium removed in the fruit 
crop are important from the standpoint of 
crop requirement. The curves in Figure 0 
show the milli-equivalent composition of 100 
grams of whole-fruit dry matter. The amount 
of potassium found in the fruit increased as 
the rate of K*0 applied increased, while the 
amount of calcium decreased. The amount of 
potassium in the dry matter of the fruit is of 
about the same magnitude as that found in 
the leaves. Calcium and magnesium are much 
lower in fruit than in the leaves. It is interest- 
ing to note that the fruit contained slightly 
more potassium where calcium and magnesium 
were applied, which is the opposite of the re- 
sults obtained from the leaves on the same 
trees (Figure 2). This may be due to the 
presence of a greater number of leaves in the 
proximity of each fruit, resulting from the 
correction of magnesium defiency. 

In order to determine the amount of potas- 
sium removed in the fruit, the total average 
yield per tree was computed for a four-year 
period, 1910-44. The average fresh fruit yields 
per treofttare shown in the graphs of Figure 
4 for each potash treatment with and without 


the additions of calcium and magnesium. The 
old fertilizer program, which is represented 
by the open column, produced the best aver- 
age yield with 3f.O units of K*C) in the ferti- 
lizer. In the presence of added calcium and 
magnesium, the 5.0% treatment produced the 
best average yield for the four-year period. 
With one exception, sections of all plots receiv- 



Figure 2. The effect of different rates of 
potash fertilization at two different levels of 
treatment with calcium and magnesium upon 
the composition of Duncan grapefruit foliage. 

ing added calcium and magnesium produced 
significantly greater yields of Duncan grape- 
fruit. 

Having determined the fruit composition 
(Figure 3) and the total amount of fruit pro- 
duced per tree (Figure 4), the amounts of 
potash applied to the soil and removed in the 
fruit during the 4-year period were computed 
(Figure 5). Where no ptrtash has lieen applied 
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since the summer application in it is 

apparent that the fruit crop has continued to 
remove potassium from the trees. Although 
the potassium content of fruit (Figure 3) is 
low where no potash was applied, the average 
crop produced i>er tree over the four-year pe- 
riod was sufficient to remove 3.4 pounds K^O 
with the old program (A) and about 6.0 
pounds of K^O with calcium and magnesium 
added (B). With the exception of the results 
obtained where 3.0 units K^O were applied, 
the graphs show that addition of calcium and 
magnesium t(j the soil has, through greater 
croj) yields (Figure 4), converted more po- 

'FAIiLE 1. Tiik Composition of Duncan 
(Grapefruit Foliage Showinc; Calcium, 
Potassium and Magnesium in Milli- 
Equivalents Per 100 Grams of Dry Leaves. 
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tassium into fruit, which, of course, was re- 
moved from the tree. 

The results obtained with o.O units of K^O 
in the fertilizer illustrate the difference in 
potassium requirement for crop production be- 
tween the old N-P-K program with nutritional 
sprays (A) and the new N-P-K-Ca-Mg pro- 
gram with nutritional sprays (B). The amount 
applied in 5.0% fertilizer is approximately 
double the amount required for fruit produc- 
tion (A). The excess potash was either ab- 
sorbed in luxury consumption or lost through 
leaching. In contrast, the amount removed in 
fruit where calcium and magnesium were ap« 


plied (B) is almost equal to the amount ot 
K*0 applieil in the fertilizer. Thus it may be 
concluded that 5.0 units of K^O applied three 
times a year is .somewhat low for both vege- 
tative growth and crop production of these 
grapefruit trees. The pounds of K*0 applied 



Figure 3. The effect of different rates of 
muriate ot potash application at two levels of 
calcium and magnesium treatment upon Dun- 
can fruit composition. 

in 10.0% fertilizer was apparently in excess 
of the amount needed for growth and crop 
production. In fact it has been shown that 
10% K^O in the fertilizer applied three times 
each year represwsed undesirably the absorption 
of calcium and magnesium, which are know^n 
to be beneficial to growth and yield. 

These results show that grove practices and 
fertilizer programs which over a period of 
years will induce increased crop yiel^ through 
the correction of a deficiency of one element 
may so increase the demand upon the supply 
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of another element that it becomes deficient. 
The application of 8.0% K^O fertilizer three 
times per year in conjunction with 3.0 or some- 
times 4.0 units of nitrogen, or a total of :24 
units in the fertilizer applied annually, appears 
to be quite adequate for growth and fruit re- 
quirements. Efficient rates of fertilizer appli- 
cation which produce optimum tree response 
are not necessarily large or uniform for any 
given element. These results indicate that ca- 
tion balance in the .soil supply of these three 
elements largely determines the degree of ef- 
fiency with which they are absorbed. 



Figure 4. Effect of different rate* of muriate 
of potash application at two levels of calcium 
and magnesium upon yield of Duncan grape- 
fruit. 

The amount of potash removed in the fruit 
produced on the check plots (0 units K*0) 
was surprisingly large. The amount in the 
soil has been very low since applications of 
potash Were ^discontinued in 1939. It was 


thought that possibly considerable of this pot- 
ash was coming from vegetative tissues other 
than leaves, which did not show any difference 
in potassium content between the two check 
treatments (O units, Figure 2), Accordingly, 
samples of trunk wood were collected and an- 
alyzed. The results ai:e presented in Figpire 6. 
The amounts of potash found were very small 
— about one-tenth of the amount found in the 
fruit and foliage. Furthermore, the potassium 
content of trunk wood was slightly higher in 
those plots which showed the greatest removal 
of potassium in the frui*^. Thus it may be con- 
cluded that trunk wooo analyses do not indi- 
cate that crop removal of potassium in the 
check plots can be explained as a depletion of 
a reserve of potassium within the tree. The 
only other source of this potash is the soil. 

Magnesium content of the trunk wood is 
very low, while calcium is relatively high. The 
trunk wood content of these two elements ap- 
parently is not affected by the various rates 
of potash fertilization. The trees in the check 
plots have produced for some time growth 
characteristics which appear to be potash de- 
ficiency. A significant amount of fruit drop 
occurs in the check plots throughout the sum- 
mer, fall and winter months. 

In conclusion it may be observed from these 
data that potassium absorption is repressed 
by additions of calcium and magnesium to the 
.soil. These |;wo elements are being added in 
the new and improved fertilizer program in 
considerable quantities. Magnesium is added 
for the correction of deficiency symptoms and 
to supply maintenance requirements, and cal- 
cium, usually in the form of dolomite, for the 
control of soil pH in the range of 5.5 to 6.0. 
In addition to these elements, applications of 
the minor or trace elements to the soil and in 
physiological sprays have resulted in a vig- 
orous tree of abundant foliage with greater 
yielding capacity. 

As a consequence of the greater yields, the 
requirement for potassium in crop production 
has been enhanced under conditions which re- 
press the relative absorption of this element. 
Results with the old fertilizer program (N-F- 
K) with nutritional sprays indicate luxury con- 
sumption of potash where grapefruit trees re- 
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ceived 5.0 units of K^O with 5.0 units of ni- 
trogen in the fertilizer three times each year. 
The fruit produced accounted for only 44.7 
percent of the pota.ssium added in the fertilizer 
over a 4-year period. With the new fertilizer 
program (N-P*K-Ca-Mg-Mn-Cu-Zn), the re- 
.sults with 5.0 units K^O fertilizer under the 
same conditions showed that the crops of fruit 
produced accounted for 89.0 percent of the 
added potassium. Thus these results indicate 
that crop production is a major factor to con- 



Fisure 5. Graph «howinff total amount of 
potash applied per tree, and the total amount 
of potash removed in « fruit at two levels of 
calcium and magnesium (A and B) for a four- 
year period, 1940-44. 

sider in determining the potassium require- 
ments. Due to the greater yields obtained with 
the present recommended fertiliacr program, 


5.0 units of K^O in a fertilizer with 3.0 units 
of nitrogen applied three times each year ap- 
parently will not supply adequate potash for 
fruit production and vegetative growth on 
soils where leaching is an important factor. 
Over a period of years, the potash supply would 



Figure 6. The effect of different rates of 
potash application at two levels of calcium 
and magnesium (A and B) upon trunk wood 
composition. 

probably become the “limiting factor’* in crop 
production. The present recommendations call 
for the application of 8.0 units of K*0 with 
3.0 and 4.0 units of nitrogen in fertilizers for 
summer and fall application. In the spring top 
dressers, the ratios of N to K*0 are approxi- 
mately 1.0 to 1.0 and the formulas usually an- 
alyze 8-0-8-6-l-% (N-P*08K20-Mg0-Mn0- 

CuO). 



CITRUS RESEARCH ON THE EAST COAST 

OF FLORIDA 


T. W. Young 
Citrus Experiment Station 
Lake Alfred 

Early in 194^ the Citrus Experiment Sta- 
tion entered upon a research program on the 
East Coast designed to investigate problems 
in citrus culture peculiar to that area. The first 
step in this program was a rather thorough 
survey of the grove conditions and existing 
.cultural practices on the East Coast so as to 
more intelligently set up any research projects. 
During the course of this survey a rooting 
study of citrus growing on several of the 
principal and representative soil types wa^ 
made to gather information on the variations 
in depth and extent of rooting under various 
conditions. It was found that the principal root 
zone was in the surface 12 inches, with few 
roots below 18 inches. Little rooting was found 
across the middles of bedded groves, except 
those with very shallow furrows. A survey 
was also made of the chemical composition of 
the principal soil types planted to citrus, in an 
attempt to arrive at their relative fertility and 
to determine, insofar as possible, what recom- 
mendations probably should be made in a 
general way concerning fertilization and other 
cultural practices. As a rule it was found that 
the coastal soils were relatively high in ex- 
change capacity, exchangeable bases, and ni- 
trogen, but averaged somewhat lower in avail- 
able phosphorus than the Ridge citrus soils. 
Because of calcareous material in the root zone 
or so closely underlying it as to have an in- 
fluence on its composition, the ratio of ex- 
changeable calcium to other exchangeable bases 
was frequently unfavorably high. 

A rather satisfactory spray program for 
coastal areas had been developed previously, 
primarily through some extensive investiga- 
tions conducted in the Vero Beach section by 
Mr. W. L. Thompson, Entomologist, and Dr, 


(leorge D. Ruehle, Pathologist of the Citrus 
Station. The spray recommendations for in- 
sect and disease control contained in Schedule 
A of the Better Fruit Program were based 
largely on the results of these investigations. 

With the exception of this spray program a 
great diversity of opinions was found among 
the growers as to what constituted the best, or 
even satisfactory, cultural i)ractices. It soon 
became evident that mar.y problems needed at- 
tention and that the same problems were not 
necessarily of paramount importance in each 
section. Work could not be initiated on all 
problems at the same time. The ones selected 
for immediate attention were those which gave 
the most promise of yielding information which 
c^muld in turn yield the greatest net cash re- 
turns to the industry in the area as a whole. 

Throughout the entire area, and especiallv 
from St. Lucie County north, moisture condi- 
tions in most groves had become increasingly 
critical as the trees increased in size. Of the 
factors concerned in the production of citrus 
which can be at least partially controlled by 
tbe grower, none is of greater importance 
than the maintenance of proper soil moisture. 
Consequently water relation investigations were 
.started in the spring of 1942, with Indian Riv- 
er County selected as the center of the work 
because of its variety of soils, which were 
more or less representative of the principal soil 
ty|>es planted to citrus elsewhere in the area. 

Most of the soils planted to citrus in the 
Davie section and some of those in citrii-* 
around Lake Okeechobee are unique because 
of their high organic matter content. Nutri- 
tional problems on these organic soils are 
widely different in many respects from those 
on the more mineral type soils on which a 
majority of citrus in this state is planted and 
towards which most nutritional research has 
been directed. For several years the Everglades 
Experiment Station has conducted work with 
the 8 major elements on citrus on these organic 
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suilh. However, additional work with these 
as well as the minor elements was urgently 
needed* Since the Everglades Station was not 
prepared to handle additional work on citrus, 
the Citrus Station established a series of fer- 
tilizer and nutritional spray plots near Davie 
after having first ma<le a thorough chemical 
examination of the soil. 

Other research projects have been estab- 
lished and conducted in the order of their ai>- 
parent need when facilities and time permit- 
ted. These have for the most part been given 
secondary attention in order to ex])edite work 
on those problems of major importance, and 
may or may not be mentioned later in this 
])apcr. 

WaTEK ReI.ATION iNVKSTfOATIONS 

During an investigation was made in 

the field near \’ero Reach on the efficiency of 
the “furrow” tyi)e irrigation commonly prac- 
ticed in bedded groves in the artesian areas 
of the b'ast Coast. From this there were strong 
indications that little water moved into the 
root zone as a result of the average irrigation, 
except in sandy soils. A complete report w'as 
given on this before this Society at the 194*‘> 
meeting ( 7 ) and will not be gone into in de- 
tail again. It is sufficient to say that it was 
not unusual to find trees on the heavier soils 
wilting during irrigation or just after having 
been irrigated. 

The next step in this work was to set up a 
series of V2 ])lots on soils which represented 
the range in citrus soil texture and grove con- 
ditions of that area. The purpose of these 
plots w'as to make a thorough survey of the 
moisture conditions that acttially existed in 
the groves over a j)eriod of relatively normal 
weather, as well as wet and dry weather, when 
drainage and irrigation were involved. Rain 
gauges were maintained on each plot and irri- 
gation records secured in order to evaluate 
the influence of both rain and irrigation on soil 
moisture. Periodic sampling and moisture de- 
terminations were made by the oven-dry meth- 
od. This method was a more .satisfactory meas- 
ure of the efficiency of an irrigation than the 
one used previously because increases in mois- 
ture due to both gravitational and capillary 


movement of water were measured. In the 
earlier w^ork only water moving into the soil 
by gravity was actually measured. 

In conjunction with this field work, mois- 
ture tension studies were made and soil mois- 
ture retention curves plotted for each soil to 
determine its ‘‘available moisture-holding ca- 
pacity” and “air capacity.” Available moisture 
in that portion of soil moisture between the 
zone in which drainage from the soil has 
practically ceased (actual field capacity) af- 
ter having been saturated and the zone in 
which plants j)€rmanently wilt in a saturated 
atmosphere unless w^ater is added to the soil 
(wilting point). The available moisture-hold- 
ing capacity is the amount of available mois- 
ture a particular soil wdll retain, once it has 
been suj)plied through rain or irrigation, and 
is usually expressed as the percentage by 
volume of the soil. ITie air capacity of a 
soil is the percent by volume of air in a soil 
w hen soil moisture is at the field capacity 
for that particular soil. 

'J'he possible jiractical applications of such 
information are several. In order to irrigate 
most effectively and economically the actual 
field capacity and the wilting point of the 
soil in question should be knowm and the soil 
moisture maintained between these two values. 
Irrigation should be done before the wilting 
point is reached and only enough water ap- 
plied to bring the moisture of the entire body 
of M)il in the root zone to approximately the 
actual field capacity. Water supplied in excess 
of this drains away rapidly and benefits the 
plants little, and excessive leaching of nutri- 
ents results. The effects of soil moisture at 
or below the wilting point are obvious and 
well known. An idea of the relative abilities 
of various soils to retain moisture, once it is 
supplied, can be obtained by comparing their 
available moisture-holding capacities. In or- 
der that there will be no retardation of root 
growth or functioning, and for soil sanitation 
reasons, it is essential that a portion of the 
soil pore space be filled with air. Perhaps 
roughly an ideal condition would be that in 
which about half the total pore space was 
occupied by air, the other half, of course, be- 



54 


FLORIDA STATE HORTICULTURAL SOCIETY, 1946 


ing occupied by water. There is little ques- 
tion, however, but what most plants thrive in 
most soils with rather wide variations in the 
air:water ratio. An air capacity of at lea.st 
10% by volume has been considered in a 
general way to indicate the minimum in ade- 
quate drainage. 

With the water table between 4 and 5 
feet below the surface (average normal 
weather water table for the V"ero Beach sec- 
tion) the available moisture-holding capacity 
of the surface (V’ of soil from these plots 
ranged from 4.3% by volume (0.26”) for a 
Leon fine sand to 9.4%) (0.56”) for a Mana- 
tee fine sandy clay loam. The 6-12” layer of 
these same soils ha<l a value of 3.5% (0.21”) 
and 10.8% (0.65”) respectively, and the 12- 
18” layer 2.7% (0.16”) and 11.5% (0.69”). 
If the water table was dropped a couple of 
feet (average drought water table for the 
section) the available moisture-holding ca- 
pacities of these soils were reduced on an av- 
erage of 21%) for the Leon soil and 13% for 
the Manatee soil. 

Interpreting these data on the basis of the 
amount of available moisture that could be 
held in the surface 18” after it had come to 
equilibrium with the forces tending to drain 
it, with the normal weather water table wc 
find the light Leon soil could retain a total 
of 0.63” or approximately 17,000 gallons of 
water per acre-18”. It is roughly e.stimated 
this would maintain an average mature grove 
with a medium cover crop from 1 to 2 weeks 
before wilting occurred. If drought had low- 
ered the water table a couple of feet the 
amount that could be retained might be suf- 
ficient for only 5 to 11 days. If there was 
considerable rooting l^elow the 18” level or 
cross rooting into the furrows, the period 
would likely be proportionatey longer. In the 
much heavier Manatee soil a total of 1.9” 
or 51, (XK) gallons of water could be retained 
in the surface 18” over the normal weather 
water table. Estimated on the same basis as 
for the Leon soil, this would satisfactorily 
support the trees for about 3 to 6 weeks, 
depending upon depth and spread of rooting. 
Lowering the water table 2 feet might re- 


duce this to something between '‘iVz and 
5 weeks. 

The air capacity at the higher water table 
ranged from about 16% in marl soil to about 
38%. ill a fine sandy loam. These values in- 
creased slightly with the lowering of the water 
table. In either case drainage would be con- 
sidered adequate. Futher analyses of these 
data from the soil moisture retention curves 
indicated, at least theoretically, that a water 
table at 3 feet would be approximately the 
maximum height to which it could be raised 
and yet insure ample drainage in the lower 
jiortion of the 18” root zone in the soils ex- 
amined. 

Similar moisture tension studies made on 
organic .soils from the Davie area showed 
them to have, on the average, an available 
moisture-holding capacity of approximately 
twice that of the .soils from the Vero Beach 
section. The moisture-holding capacity and 
the air capacity both increased with an increase 
in organic matter, although not in proportion 
and at lower and varying rates. The air ca- 
pacity of these organic soils was found to be 
relatively high even with a water table at 3 
feet. For the sake of further comparison, the 
light sandy soils of the Bidge were found to 
have a slightly lower available moisture- 
holding capacity than the lightest .soils tested 
from the East Coast. However, because of 
more extensive rooting generally in the 
kidge, this capacity is estimated to be sutfi 
cient for about 2 weeks for the average mature 
grove. The sands of the kidge also have a 
relatively high air capacity. 

It should be understood that a high or a low 
available moisture-holding capacity is not 
synonomous with high or low actual soil 
moisture. The available moisture-holding ca- 
pacity is only a measure of the soil’s ability to 
retain moisture, against the forces tending 
to drain it, once it has been supplied through 
rainfall or irrigation. It is obvious that in 
order to benefit by a high available moisture- 
holding capacity, over a low one, that more 
water would have to be supplied. In fact many 
soils with high available moisture capacities 
also have high wilting points. With soil 
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moisture below the wilting^ point a given 
amount of water added to such soils might 
not result in as much available moisture as on 
another soil with a lower available moisture 
capacity, etiually below the wilting point, but 
having a lower wilting point. 1'he actual aif 
capacity of any soil is inversely proportional 
to its actual water content, i. e., the greater 
the water the less the air. 

The field studies gave a good broad general 
picture of the relation between rainfall and/or 
irrigation and the moisture present in these 
soils under field conditions. Conclusive evi- 
dence was also obtained that the movement of 
water into and through these soils, particularly 
that portion moving primarily by capillarity, 
was slow except in sands. Irrigation, as gener- 
ally practiced by flooding the tree row middles, 
usually resulted in an increase in soil moisture 
to only a fraction of the field capacity. Only oc- 
casitmally w'as it found to have reached field 
capacity and then usually in the deeper layers 
of soil below the level to which water had 
been raised in the middles. Not infrequently 
the moisture remained below the wilting point 
in heavy soils after irrigation, even in tlv 
12-1 H” soil layer. In one grove observed, when 
the moisture was below the wilting point in 
the surface fl”, but above it in the deeper 
layers, the trees did not recover from wilting 
overnight. This occurred during nights of high 
humidity as well as those with low humidity, 
as evidenced by dew’ or its absence. From these 
observations it api>eared that the trees were 
restricted in their rooting primarily to the 
surface layer. There was not sufficient rooting 
in the deeper layers to prevent wilting, even 
in a saturated atmosphere. Reasonably well dis- 
tributed rainfall, if only in moderate amounts, 
was much more effective in maintaining fav- 
orable soil moisture than the best regulated ir- 
rigation by flooding observed in this sttidy. 

The significance of these findings can he 
briefly summarized. If flooding irrigation is to 
he practiced effectively the water must he 
brought high on the beds so as to practically 
cover the surface. Then gravitational forces as 
well as capillary forces act to distribute water 
through the soil. The period of flooding 


should not be prolonged, 24 hours should be 
about the maximum, and certainly not longer 
than 3(j hours. I-<)nger periods may result in 
root damage in the deeper layers of soil, es- 
])ecially in light soils because of the more rapid 
expulsion of air from light than from heavy 
soils. This would usually mean that the water 
would have to he confined to fewer tree rows 
to allow getting .sufficient water on and off a 
given area quickly. In .some cases more wells 
would be advisable. The alternative is irriga- 
tion by some sort of sprinkler system. A few 
such systems are now in operation and appar- 
ently paying good dividends. VVe have recently 
set up an irrigation experiment in cooperation 
with Mr. T. A. Peebles and Mr. J. M. Hop- 
wood, w'ho are furnishing the equipment, la- 
bor and grove, at Vero Beach. In due time this 
experiment should yield some accurate infor- 
mation on the net returns from sprinkler ir- 
rigation as compared to both no irrigation and 
flood irrigation. 

W'ithin the past year or so there has been 
considerable agitation in the Vero Beach 
Drainage District to conserve soil moisture by 
raising and controlling the water table in the 
district with a series of locks or gates in the 
drainage canals. The Citrus Flxperiment Sta- 
tion has been approached for advice on this 
rather highly controversial subject. Little 
fundamental data were available concerning 
the level at w’hich a water table should he 
held for optimum results wdth citrus. The 
first step in securing such data was the instal- 
lation of a series of 20 water-table wells in a 
grove in the drainage district. These were 
installed through the cooperation of Mr. E. E. 
Carter, Indian River County Engineer. Peri- 
odic measurements are made to trace the fluc- 
tuations of the water table under present con- 
ditions. Later it is proposed to raise and con- 
trol the water table in a portion of the grove 
to compare the response of trees in this portion 
with those in .the uncontrolled portion of grove. 
Similar water-table well installations will be 
made throughout the district as rapidly as 
labor permits. 

Incidental to securing rainfall records for 
the moisture study plots something as to the 
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magnitude of rainfall variation within a lim- 
ited area was obtained. The V2 plots were dis- 
tributed so as to encompass an area of approxi- 
mately 35 square miles. Rainfall on individual 
plots from November 1, 1943 to November 16, 
1944 ranged from 52.84’' to 64.92’’, a difference 
of 12.08’\ The plot receiving the maximum and 
that receiving the minimum were about 5 
miles apart. Approximately 10 to 15 inches 
of the rainfall for the period occurred during 
a 5-day period accompanying the hurricane 
of October 16, 1944. 

To trace* any tendency towards an increased 
saltiness in the artesian irrigation waters on 
the Ea>st Coast about 130 index wells, distrib- 
uted from south of Ft. Pierce to Oak Hill, 
are analyzed annually for salt. This work ha.- 
been reported on in some detail previously be 
fore this Society (6). The results of these 
tests indicate a slight general increase in salti- 
ness to be taking place. None of the increase's 
has been sufficient as yet to render water unfii 
for irrigation or spray purposes where it was 
safe at the beginning of these tests in 1942. 

Nutritional Experiments 

Recognizing the need for citrus nutritional 
research on the sandy-peaty muck soils of the 
southeastern Everglades area a number of yea^s 
ago, the Everglades F^xperiment Station, under 
the direction of Dr. R. V. Allison, established a 
series of fertilizer test plots near Davie in 
1934. The primary object of the.se plots was 
to determine the relative response to phos- 
phate fertilizers, when applied in various 
amounts and from various source.s. Some at- 
tention was also given to nitrogen and potash 
fertilizer levels. There were 16 different 
treatments included in this experiment. The 
results obtained from these treatments, up to 
that time, were discussed by Neller and For- 
see (5) at the 1941 Horticultural meeting. 
Forsee and Neller (2) reported on the re- 
sponse to phosphate treatments secured on 
these plots at the 1944 meeting. 

In a reorganization of citrus work by the 
Experiment Station, this experiment was 
transferred to the Citrus Experiment Station 


for handling early in 1945. Jlaserl on statis- 
tical analyses of the annual production data 
from these plots for 9 years, certain major 
conclusions may now be drawn. Phosphates 
in relatively normal amounts (an average of 
1.08 pounds of per tree per year for 

the past 6 years on Valencia trees now 17 
years old) gave results as good as, or better 
than, phosphate treatments in greater or les- 
ser amounts. Trees never receiving direct 
applications of phosphate fertilizers, but i)os- 
sibly in recent years having secured sinaO 
amounts of phosphate by cross rooting to ad- 
jacent pho.spliate-treai.ed plots, yielded statis- 
tically less fruit and fruit of inferior quality 
and smaller sizes than did trees receiving 
normal amounts of phosphate fertilizers. 
Phosphate at twice the normal amount did not 
generally yield as well as the normal amounts, 
although only one treatment was statistically 
lower. In this latter case a copper relationship 
evidently was involved. Two of the phosphate 
treatments at twice the normal amount caused 
exce.ssive ammoniation for .several years in 
succession. This trouble was practically elim- 
inated in one year with a copj)er spray. The 
implications of this pho.sphate-copper rela- 
tionship have been discussed by Forsee and 
Allison (1) and by Jamison (4). There was 
no .significant difference in yields from the 
various phosphate sources when used in ap- 
proximately, equal amounts with respect to 
available P^Qs These sources were triple 
superphosphate, raw ground rock phosphate, 
basic slag, collodial phosphate, and dicalcium 
phosphate. A limited amount of evidence was 
obtained indicating that no statistical increase 
in yield over zero nitrogen fertilizer was se- 
cured through nitrogen fertilizers in amounts 
ranging each year from 0.36 to 1.44 pounds of 
N per tree per year for the past 6 yeans. The 
trees receiving no nitrogen in the fertilizer 
probably did secure small amounts of nitrogen 
from adjacent nitrogen treatments after they 
became large enough to cross rcK)t. Any dif- 
ference in fruit color was usually in favor of 
the minus nitrogen treatments. Potash treat- 
ment.s were at the average rates of 2.16, 4.32 
and 8.64 pounds of K*0 per tree per year for 
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the past 0 years. There was no statistical 
difference between any of the potash treat- 
ments. In the absence of treatments less than 
pounds one can only sj^eculate on a lower 
level at which potash would become a con- 
trolling factor to reduce yields appreciably. 
Although not .statistically different, the higher 
])otash treatments were rather consistently 
higher yielding. It appeared that the potash 
level which probably would have yielded the 
maximum net cash returns from these trees 
for this (Tyear period was between 2.1 and 
4 pounds per tree per year. 

A point brought out by these experiments 
which has nothing to do with production but 
is worth noting, particularly by those con- 
cerned with field plot research, is that it was 
not until the fourth harvest that any statis- 
tical difference in yields from the various 
treatntents appeared. Hiis was after the trees 
had ])een under ex[)eriniental treatment for 
over (5 years, 'riuis it emj)hasizes the necessity 
of allowing ani{)le time for field fertilizer 
tests with tree crops to “mature” before at- 
tempting conclusions. 

During the past few years there has been 
a tendency towards an increased use of ni- 
trogen in citrus fertilizers in the Davie sec- 
tion. iVom the previously discussed nitrogen 
plots, field observations, soil nitrate-nitrogen 
tests, and the nitrogen analyses of leaves 
from these plots, which Dr. Fudge made re- 
cently, there is considerable evidence that 
generally little or no re.sponse to nitrogen 
fertilizers could reasonably be expected with 
citrus on Davie soils having an organic mat- 
ter co!itent of about 20% or higher. This 
would include a large majority of the citrus 
plantings in that section at present. More 
conclusive evidence on this point was needed. 
Consecpiently in 1944 a rather extensive ex- 
periment was established in a 17-year old 
\ alencia grove to further determine the re- 
sponse to nitrogen applied in various amounts 
and at different seasons on soils ranging in 
organic matter from about 10% to 60%. I^st 
year’s harvest data and an estimate of the 
fruit on these plots recently has shown noth- 
ing of significance with respect to either time 


or amount of nitrogen applied. But as just 
pointed out, it is hazardous to attempt con- 
clusions for citrus nutritional experiments 
with only a few years results. 

Within the past year or so other experi- 
mental plots have been established coopera- 
tively with Mr. Floyd L. Wray and Mr. 
Walter Stirling in the Davie area. These ex- 
periments are designed to test the response 
of citrus to magnesium, manganese, copper, 
zinc, and boron. With the exception of the 
first, all will be tested as sprays as well as 
fertilizers. Further tests are also being made 
with N.P.K. None of these have been in prog- 
ress sufficiently long to warrant further 
comment. 

Early in this paper it was mentioned that 
the ratio of exchangeable calcium to other 
bases was frequently found to be unfavorably 
high in some of the East Coast soils. Dr. 
B. K. Fudge (6) has just told you something 
of the evidence of interactions between cal- 
cium, magnesium, and potash in the leaves 
and the relationships and mechanism involved 
because of the ratio of these elements in the 
soil. The analyses of soils taken throughout 
the Fla.st Coast citrus belt have shown that 
these unbalanced conditions are likely to exist 
wherever calcareous materials are within a 
couple of feet of the surface. High exchange- 
able calcium in relation to the other bases 
evidently has a suppressing effect on the intake 
and/or utilization within the plant of the 
other bases. 

A favorable soil ratio of calcium :magne- 
sium for citrus is not greater than 15:1. Bronz- 
ing is not yet prevalent in the Davie section, 
probably partly due to the relatively high na- 
tive magnesium content of the soil and partly 
to generally light crops and the predominance 
of Valencias which have a relatively low mag- 
nesium requirement because of their few seeds. 
Also, most of the groves are comparatively 
young, so that cropping-out has not become 
a factor. However, the magnesium content of 
13 composite Valencia leaf samples taken west 
of Davie recently was found to be only about 
one-half that generally considered to be nor- 
mal for good consistently bearing trees. The 
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trees from which the leaf samples were taken 
showed no bronzing. The exchangeable mag- 
nesium content of the 13 corresponding soil 
samples taken in conjunction with tlie leaf 
samples averaged about 100 pounds per acre- 
f) inches. This would be considered ample in 
a soil with calcium in the proper proportion. 
But the exchangeable calcium in these soils 
averaged approximately 3000 pounds per acre- 
0 inches, which gives a 30:1 ratio. This con- 
dition is also evidently manifesting itself in 
some parts of the Turnbull Hammock sec- 
tion. Magnesium deficiency symptoms have 
been prevalent in the foliage of many groves 
in the Hammock for the past several seasons 
although they are on soils with a relatively 
high magnesium content. It seems quite likely 
that in the very near future it will be found 
profitable from the production standpoint to 
use considerably more water-soluble magne- 
sium in the fertilizers on these soils, as well as 
on many others high in calcium, than has 
been used in the past. In some severe cases 
a few applications of fertilizer with 5 or 6% 
magnesium (MgO) may be warranted until 
a favorable Ca:Mg ratio is established. 

About 6 or 7 years ago many growers vStill 
questioned the advantages of spray applica- 
tions of zinc and manganese over soil appli- 
cations, even on soils of high pH. More as a 
demonstration of the relative effectiveness of 
the two methods of application than as an ex- 
periment, Dr, A. F. Camp and Mr. W, W. 
Lawless laid out a series of plots in a bearing 
Valencia grove with a soil pH of about 7.5 
on Merritt Island. Soil applications of sulfur 
and various combinations of sulfur, zinc sul- 
fate, manganese sulfate, iron sulfate, and bo- 
rax were given, as well as a zinc-manganese 
spray, to individual plots in triplicate annually 
for 4 years. All plots, including 4 controls, re- 
ceived the usual mixed fertilizers, an annual 
copper melanose s])ray, and periodic sulfur 
sprays and dust for mite control. At the third 
harvest after treatment was started, there was 
a marked difference between the zinc-manga- 
nese sprayed plots and all other plots with re- 
spect to tree condition and yield. All except 
the stayed Idiots were decidedly zinc and 


niangane.se deficient. The average annual pro- 
duction per tree on the zinc-manganese 
sprayed plots for the last two years of the 
demonstration was 0.55 of a field box more 
than the next highest yielding treatment, 1.08 
field boxes more than the controls, and 1.33 
field boxes more than the average of all other 
treatments including controls. With the ex- 
ception of the spray treatments, none of the 
treatments was consistent in performance rank 
for the two years. More complete data on 
these results have been published elsewhere 
( 0 ), ( 10 ). 

Some MrscEi.LANEous Work 

A salt survey of the waters of the Davie 
canal system was made about a year ago. The 
salt contents of both the North and South 
New River Canals below the locks, as well 
as many of the laterals below the locks, w^ere 
high. In the two main canals adjacent to citrus 
groves, salt contents of r)<M>0 to 10,000 p.p.m 
were common, <^)ne sample taken alnnit 1/4 
mile from a young grove analyzed 25,000 
p.p.m. Some of the laterals alongside groves 
tested 8000 to 9000 p.p.m. A few water and 
soil samples taken from borings in groves 
near canals showed there had been little salt 
intrusion or accumulation. Above tlie locks the 
canals were practically fresh, about 00 to 110 
p.p.m. Littl^ rainfall in the Davie-Okeechobee 
region for several months previous to the 
survey had resulted in decreased flu.shing 
with fresh water and a gradual encroachment 
of saline waters through tidal effects. Thus 
the salt content of these canals is probably not 
always in these magnitudes. However, the 
water is very likely frequently too salty below 
the locks for safe irrigation. With citrus 
2000 p.p.m. salt in irrigation water is consid* 
ered dangerous. Shallow wells below the locks 
used for irrigation might salt-up under the 
recharge demands of heavy pumping. Although 
no salt damage was reported from that section 
on citrus it seems advisable that the growers 
be informed of the condition. 

Within the past year some time has been 
devoted to exploring the possibilities of con- 
trolling noxious plants in groves and grove 
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water sources with 2,4-0 sprays. A report or) 
the progress made thus far with this will be 
given in another paper at this meeting (8). 

In addition to these research projects, il 
should be mentioned that the Citrus Station 
cooperates, insofar as possible, with growers 
on the East Coast whenever they encounter 
some acute problem which cannot wait for 
routine research for a solution. In such case< 
the men from the Station who are best fitted 
to serve usually try to visit the scene of the 
trouble Jind make recommendations or conduct 
whatever tests are necessary for a solution. 
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USE OF DDT TO CONTROL THE LITTLE 

FIRE ANT 


Max R. Osburn and N. Staiilkr 
Bureau of Entomology and Plant Quarantine 
V. S. Department of Agriculture 
Fort Pierce 


This paper, issued as bulletin £-083 by the 
Bureau in March, 1940, is essentially the same 
as reported in last year’s Proceedings, pp. 
150-158. 



PREVENTIVE SPRAYS FOR MITE 
CONTROL ON CITRUS 


W. L. Thompson 
Citrus Experiment Station 
Lake Alfred 

The three common species of mites infest- 
ing citrus in Florida have been here for many 
years, yet there always seems to be r(X)m for 
improvement in the method of control. Aside 
from the various insecticides which may be 
used, several methods or schedules can be fol- 
lowed for mite control. Some groves follow 
a rather definite or predetermined schedule 
while others wait until the mites become more 
or less numerous before control measures are 
taken. The control of mites has been more 
effective in the experimental work as well as 
in commercial operations where a more or 
less definite schedule has been followed. How- 
ever, in following a fixed schedule it is neces- 
sary that the timing of the individual appli- 
cations be so arranged that the longest period 
of control possible is obtained without injury 
from the mites, regardless of the species. Over 
a period of years it ha» been found that sprays 
of a preventive nature have been more effective 
in reducing injury than sprays which were ap- 
plied after the mites had already become abun- 
dant. 

At present there are no materials on the 
market which possess a residual toxicity such 
that they will prevent reinfestation of mites 
for any prolonged period of time. However, by 
reducing a very light infestation to an abso- 
lute minimum, several months may elapse be- 
fore large populations develop. The term '‘pre- 
ventive sprays” is used in this paper to refer 
to this latter type of situation. The citrus in- 
dustry as a whole is not run in .small units of 
5 to 50 acres as it wa.s 20 years ago. Most ot 
the Cooperative Associations now have their 
own production departments, and other groups 
have been formed either as cooperatives or 


corporations to take care of production. Thus, 
from 1000 to 1^000 acres are under the same 
supervision and are cared for with the same 
equipment. Since any one of the individual 
groups is probably inadequately equipped to 
spray or dust a large acreage in a short period 
of time, it is desirable to plan a schedule 
whereby large acreages can be treated with 
limited equipment. 'Hiis must be accomplished 
in such a manner that mite control can be 
maintained during the interval between appli- 
cations. The following is a discussion of ma- 
terials which can be used and the timing of 
the applications to prevent heavy infestations 
of purple mites, six-s])otted mites. <uid rust 
mites at the time wheti they are likely to cause 
the most severe damage. 

The purple mite Paraictranychns citri has 
l)ecome a pest of major importance. Purple 
mites are usually most abundant during the 
period between November and June. During 
August, Septeml>er, and October it is some- 
times difficult to find them, but if a diligent 
search is made a few mites can be found un- 
less some effective material has recently been 
applied for their control. Tf a spray or dust 
containing a material which is toxic to purple 
mites is applied during late October, Novem- 
ber, or December, the chances are that a pur- 
ple-niite infestation will not develoj) before 
spring. The idea of the preventative spray is 
to reduce a sparce population to such a low 
level that it will take considerable time for it 
to build up to even a light infestation. Thus, 
groves that have been sprayed in October or 
November with an oil emulsion for scale con- 
trol are usually not infested with purple mites 
until March or later. In several groves where 
checks were made only an occasional mite 
could be found at the time the spray was ap- 
plied. The fact that a later infestation did not 
occur in tliese groves was not due to any re- 
sidual effect of the oil, but resulted rather be- 


1946 


(60) 



THOMPSON: SPRAYS FOR MITE CONTROL 


61 


cause a light infestation (so light that it would 
not be noticed in a routine check) was reduced 
to such a low level that the mites could not 
become abundant until late spring. Early 
November applications of wettable sulfur and 
DN^ have given much the same results. Dur- 
ing the cool fall and winter months the life 
cycle of the mites is longer than during warm 
weather. Thus» a reinfestation is slow to de- 
velop where the population has been reduced 
to a minimum by an effective spray in the fall 
or early winter. 

Since purple mites are not very abundant 
and in many groves are difhcult to find in 
late October or in early November, many 
growers have not attempted to use control 
measures at that time of the year. One reason 
that a light infestation may not be noticed in 
the late fall is because most of the mites are 
on leaves and twigs near the tops of the 
trees and are not observed when a routine 
inspection is imide. (-)ften, in the fall of the 
year, no mites can be found on the leaves 
and twigs which are within reach from the 
ground. However, at the same time, there may 
be a moderate infestation in the top branches 
of the trees. Where sulfur sprays are needed 
for ru.st-mite control in the fall of the year, 
the addition of some effective milicide such 
as DN is good insurance against an infesta- 
tion of purple mites during the winter months. 
Such programs have been used experimentally 
and commercially with very good results. 

The value of the fall and winter .sprays was 
well demonstrated in the vspring of 1946. Where 
DN or oil was used during November, Deceni- 
l)er, or January, purple-mite infestations re- 
mained at a low level until after mid-April. 
However, where control measures were not 
taken, moderate to heavy infestations were 
often encountered in groves al)out the time 
the spring growth started to flush. Since heavy 
purple-raite infestations did not generally de- 
velop until January and February, some grow- 
ers made no attempt to control the mites in 
December, and in many cases no DN was 


»DN— a 40% material of 2,4-Dimtro-o-cyclo- 
hexyipheaoL 


added to the dormant nutritional spray. Fail- 
ure to use some miticide during the fall or 
in the January nutritional spray resulted in 
heavy infestations at the time when the new 
flush of growth had started and the trees were 
in bloom. DlN could not be useil because of the 
danger of injury to young foliage and flower 
buds. An oil spray could have been used and 
was used in some cases, but it meant an extra 
spray since it was too early to use copper 
for the maximum control of melanose. Such 
difficulties might have been avoided if control 
measures had been taken during the dormant 
season before heavy infestations developed. 

The six-spotted mite, Tetranychus scxmacul- 
atus is not as common as the purple mite. 
However, when heavy infestations develop, 
there is a heavy leaf drop of the new foliage. 
The same preventative spray schedule used 
for purple mites has also offered an effectiv^e 
control for the six-spoted mite. It has l>een 
rare that a six-spotted-mite infestation would 
occur in the spring in those groves which re- 
ceived a dormant spray containing either lime- 
sulfur, DN, or an oil emulsion. In one partic- 
ular experiment in 193r>, part of a grove was 
sprayed with a dormant copper-oil spray. 
There the six-spotted-mite infestation was 
checked with very little damage to foliage. 
However, in the unsprayed portion of the 
grove, a heavy leaf drop resulted from mite 
injury. There has not been a general infesta- 
tion of six-spotted mites for six or seven years, 
and the probable reason is that a large per- 
centage of the groves have received a dormant 
spray containing either lime-sulfur, DN, or 
an oil emulsion. In the spring of 1946 sev- 
eral heavy infestations of six-spotted mites 
were reported and in each case no fall or win- 
ter spray had been applied. 

Since the rust mite, Phyllocoptes oleivorus^ 
is almost always present, it is just as practical 
to use preventive sprays for its control as for 
either purple or six-spotted mites. Many grow- 
ers have been reluctant to spray or dust trees 
with sulfur when no fruit was on them. As 
reported by Thompson (2) in 1989, and Camp 
(1), in 1943, it was found that when both 
a dormant and post bloom spray containing 
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sulfur were applied, the rust-mite population 
was reduced to a very low level. Then the 
follow-up summer oil spray was able to check 
the already low mite population to such an ex- 
tent that further rust-mite control measures 
were unnecessary until late summer, or in 
some sections until the winter months. In the 
Vero Beach area, where a dormant and a post- 
bloom copper- wettable sulfur spray were ap- 
plied for the control of scab, melanose, and 
rust mites, and where these were followed by 
a summer oil spray, further treatments for 
rust mite were not required until December. 
In the Ridge section a somewhat similar pro- 
gram has been used except that zinc replaced 
copper in the dormant spray. Such a program 
has maintained low rust mite infestations until 
July and sometimes until September or Oc- 
tober. In general, the dormant sulfur is not 
an extra spray since the omission of either 
the dormant or the post-bloom sulfur treat- 
ment has invariably necessitated a sulfur ap- 
plication before the summer oil spray. Another 
reason for the dormant sulfur application is to 
prevent early rust mite injury on fruit. While 
it is quite possible that a sulfur spray may not 
be necessary after August to October on early 
varieties which are to be picked by December 
1, it should be noted that a period of 5 to ^ 
months elapses between the last sulfur spray 
in the fall and the time for the post-bloom 
spray. During that period a very dense popu- 
lation of rust mites usually develops on the 
leaves and young twigs, and if for some rea- 
son the post-bloom spray is delayed, the mites 
will injure the young fruit. The delay of the 
post-bloom sprays is sometimes required due 
to the fact that the spray crews may be needed 
to handle the irrigation equipment during the 
dry periods which are common during the 
spring months. Where dormant sulfur appli- 
cations have been used, rust-mite control has 
been effective until May or later. This affords 
the grower a wider margin of time in which 
to apply the post-bloom spray. 

There have been indications that a heavy 
rust«mite infestation on the leaves and twigs 
of the summer and fall growth may be a con- 
tributing factor in causing mesophyll collapse 


during the winter months. Mesophyll collapse 
has been observed on the tops of trees which 
were heavily infested with rust mites, but free 
of purple mites or purple-mite injury. It is 
realized that mesophyll collapse does occur on 
some trees where neither purple mites or rust 
mites are present. However, in .some groves 
where there have been spotted infestations of 
rust mites, those trees which were free of mites 
showed no mesophyll collapse or leaf drop. 

The schedule of the fall and/or dormant 
sprays plus the post-bloom spray is by no 
means infallible, but during the past to 4 
years it has l)een practiced successfully by a 
number of production managers who supervise 
thousands of acres of citrus. At times certain 
spray applications have not controlled the mites 
satisfactorily. Although it is not always possible 
to trace the cause of failure, the lack of thor 
ough coverage is the most common fault. In 
spite of the fact that thorough coverage is of 
prime importance for the success of any spray 
program, many operators are very careless in 
the application of materials for mite control. 
It should be understood that purple mites and 
rust mites infest both the upper and lower sur- 
faces of the leaves, as well as the fruit and 
young twigs, but that six-spotted mites infe.st 
only the under surfaces of the leaves. It must 
be remembered that purple mites and rust mites 
are usually most abundant on the tops of the 
trees during, the cool months of the yea‘*. 
Furthermore, all of the materials used to con- 
trol mites are contact insecticides, lliereforc, 
both surfaces of the leaves should be as com- 
pletely covered as is economically possible. Sul- 
fur may be a ix>ssible exception since it ap- 
pears to have some fumigation effect against 
ru.st mites in warm weather. However, there 
can be little, if any, fumigation effect during 
the winter and early spring months when the 
weather is cool and often windy. Since con- 
tact is essential for satisfactory control, the 
success of any schedule depends upon the cov- 
erage of the foliage with the insecticide. It has 
l)een observed that some grove operators have 
the mechanical sprayers moving at a much fast- 
er rate when sulfur or sulfur-DN sprays are 
applied than when an oil emulsion is used. 
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If a sufficient amount of material is expected 
to be deposited on the under surfaces of all 
leaves, on the tops of the trees, along the 
sides of the trees not adjacent to the sprayer, 
and on inside leaves, the rate of the sprayer 
must be slow enough that there is sufficient air 
turbulence to turn the leaves, A rate of 1.5 
to 1.7 miles per hour is as fast as a sprayer 
should be driven regardless of the type of head 
in use. A more thorough coverage was ob- 
tained with a Speed Sj)rayer equipped with a 
double head and driven slowly than with one 
equipped with a single head, but driven at a 
faster rate. The writer had an occasion to 
inspect the coverage where a neutral copper- 
wettable sulfur-DN spray was being applied 
with a Speed Sprayer using a single head. It 
was evident that the Speed Sprayer was being 
driven too fast, and when some of the leaves 
were collected from the top of a tree and ex- 
amined, it was found that only a trace of the 
material was on the upper surfaces of the 
leaves and none on the under surfaces. ITiese 
leaves were heavily infested with rust mites 
and some purple mites were present. This was 
true in spite of the fact that it had been less 
than four weeks since the dormant zinc sulfate- 
wettable sulfur-DN spray had been applied. 
Thus, poor coverage in that grove had resulte<l 
in a heavy infestation of rust mites on the 
tops of the trees even after two sulfur applica- 
tions within a period of less than four weeks. 
In comparison, only an occasional rust mite 
and very few purple mites were found in an- 
other grove three months after the dormant 
spray which was applied with a Speed Spray- 
er equipped with a double head, but driven at 
approximately l.T miles per hour. 

The coverage obtained with pressure spray- 
ers has been as variable as with the mechani- 
cal sprayers where the proper direction of tlie 
spray crews has been neglected. The brushing 
type of application where just the outside of 
the trees is sprayed is the common method of 
applying all materials except oil emulsions. On 
trees over 16 feet in height with rather dense 
foliage the brushing type of spray has not 
been as effective as where the spray was driv- 
en up through the inside of the trees. For in- 


stance, in one grove where there was a heavy 
infestation of rust mites - some trees received 
a thorough brushing spray of copper- wettable 
sulfur. Other trees received, in addition to 
the brushing spray, a fast inside spray where 
the spray gun was oi>erated under the trees 
for no more than 10 to 15 seconds. Three days 
after the application, an examination of the 
leaves was made for the presence of rust mites. 
On trees receiving the brushing spray only 4 
percent of the outside leaves were found to, 
have live mites on them, but 30 percent of the 
leaves on the inside of the canopy and 40 per- 
cent near the trunks were infested. As opposed 
to this, on trees receiving the brushing spray 
plus the fast inside coverage, no infested 
leaves were found either on the outside or on 
leaves on the inside of the canopy. However, 
3 percent of the leaves near the trunks were 
still infested. In general, more failures to ob- 
tain control have been traced to lack of cover- 
age than to any other cau.se. 

Weather conditions are sometimes respon- 
sible for uncertain results. Rain within one to 
three days after a DN spray appears to reduce 
the effectiveness of the treatment. The use 
of improper mixtures or improper combina- 
tions of materials have been the cause of un- 
satisfactory mite control. Thompson (3) has 
reported that where a ratio of 2 to 1 of zinc 
sulfate to hydrated lime is used in combination 
with DN, that the control is not as satisfactory 
as with a ratio of 3 jKirts of zinc sulfate to 1 
of lime. DN is sometimes combined with lime- 
sulfur. This usually results in poor control 
when too much lime-sulfur is used, as the high 
pH of the lime-sulfur adversely affects the 
toxicity of the DN. A dense population of 
mites at the time of application is also a factor 
in the length of die period of control. Gener- 
ally, where there is a heavy infestation of 
either purple mites or rust mites at the time 
the insecticide is applied, reinfestation is more 
rapid than where there is a light infestation at 
the time of application. One of the reasons 
for preventative .sprays, aside from preventing 
injury to the trees from either mites or sprays. 
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is to obtain control for the longest possible 
period with a single operation. 

Where eflfective control of purple mites has 
been accomplished during the dormant season, 
it has not been necessary to use control meas- 
ures after the flush of new growth. Injury to 
young foliage and fruit has been observed in 
commercial groves as well as in the experi- 
mental plots where DN was applied on young 


194‘5 the average maximum temperature was 
91^ betwen April 24 and April k). Although 
oil emulsion and copper-oil emulsion sprays 
have been found safe to spray on young foli- 
age, young fruit sometimes may be injured. 
In 1944, 14 to 20 percent of the fruit was 
marked on trees sprayed on April 6, April 20, 
and May 19. However, in 1945, where the same 
type of spray was applied during both March 


Some Sample Schedules for the Prevention of Heavy Infestations of Purple Mites, 
Six-Spotted Mites and Rust Mites During the Fall, Winter and Spring Months 


Periods for 
Applications 

Oct. 15 
to 

Jan. 1 

Wettable sulfur 

10 Ihs. * 

DN 10 ozs. 

or 

1% DN — sulfur 
dust 1 

Wettable sulfur 

10 lbs.* 

DN 10 ozs. 

or 

1% DN — sulfur 
dust 

Wettable sulfur 

10 lbs.* 

DN 10 ozs. 

or 

1% DN — sulfur 
dust 

Oil emulsion 
oil ♦ 

( Do not use oil 
spray if weather i ^ 

1 (Irv or cold ) 

1 

! 

Jan. 1 
to Flush 
of growth 

Zinc .sulfate 3 lbs. 
Hydrated lime 1 lb. 
Wettable sulfur 

10 lbs. 

DN 10 ozs. 

Wettable sulfur 

10 lbs. 

DN 10 ozs. 

or 

1 % 1>IN _ sulfur 
dust 

Neutral copper 2 to 
3 lbs. 

Zinc sulfate 3 lbs. 
Manganese sulfate 

3 lbs. 

Hydrated lime l!4 
lbs. 

Wettable sulfur 

10 lbs. 

DN 10 ozs. 

Zinc sulfate 3 lbs. 
Hydrated lime 1 lb. 
Wettable sulfur 

10 Ib.s. 

DN 10 ozs. 

Post-bloom 
Starting 2 
weeks after 
petal fall. 

Neutral copper 2 to 
3 lbs. 

Wettable sulfur 

10 lbs. 

Neutral copper 2 to 
3 lbs. 

Zinc sulfate 3 lbs. 
Hydrated lime 1 1b. 
Wettable sulfur 

10 lbs. 

Neutral copper 2 to 
3 lbs. 

Wettable sulfur 

10 lbs. 

Neutral copper 

2 to 3 Dbs. 
Wettable sulfur 

10 lbs. 


*^Amounts of Materials are on a 100-gallon basis. 

Obtain the Spray Schedule of the Better Fruit Program for the complete seasonal schedule. 


foliage and on fruit where the temperature was 
above 89^. In 1945, no marked fruit was ob- 
served in plots sprayed March 24, April 4, 
and April 15 with a neutral copper-Dn-wet- 
table sulfur spray, but some fruit was marked 
in plots sprayed April 24. Normally this would 
be a period in the year when the maximum 
temperature would not exceed 88^, but in 


and April, practically no marked fruit was ob- 
served. However, a copper-oil spray applied on 
July 17 for melanose control on late-bloom 
fruit marked the early bloom fruit of Hamlins, 
Pineapples, and Valencias on the same trees 
where there were only traces of injury to the 
small late-bloom fruit. No injury was observed 
in adjacent jdots where the copper was omit- 
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ted in the oil spray. It should be noted that as 
there was no flocculation of the copper or sep- 
aration of the oil, the materials appeared to 
be compatible. Seasonal variations of tempera- 
ture «and type of g^rowth are factors limiting' 
the safe use of most materials on the market 
for purple-mite control. The danger of injur- 
ing young foliage and fruit during the post- 
])k)om period is an additional reason for niiie 
control during the dormant season. If it is 
necessary to treat for purple mites when young 
foliage is present, and it is not practical to use 
an oil spray, a 1 percent I>N-sulfur dust may 
he used with a fair degree of safety. It has 
been demonstrated that a l)N-sulfur dust causes 
much less injury to young foliage than a DN- 
weltable sulfur spray. However, care should be 
taken not to apply excessive amounts of the 
material to any one part of a tree. 

In conclusion, the use of sprays to control 
mites during the fall and winter months is 
recommended in order to prevent heavy infesta- 
tions from (Kcurring in the spring when con- 
siderable injury might result. If the treatments 
are made during the dormant season, there is 
little or no danger that the materials used in 


the sprays would damage either tlic fruit or 
foliage. If it is necessary to control purple 
mites when young foliage is present, either an 
oil spray or a DN-suIfur dust may be used. 

The following schedules can be used as a 
guide for the combined control of mites dur- 
ing the fall and winter months. The schedules 
are the same as recommended in the Better 
Fruit Program but they are arranged without 
the alternates except where DN-sulfur dust 
can be substituted for a DN-wettable sulfur 
spray. For the complete seasonal program the 
Spray Schedule of the Better Fruit Program 
should be consulted. 
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PRCXJRESS REPORT ON CHEMICAL 
WEED KILLERS 


T. W. Young 
Citrus Experiwcut Statiou 
Lake Alfred 

During the pa.st year a new type of active 
ingredient for herbicidal sprays was introduced 
by several commercial concerns. This material 
is the organic compound 2,4-dichlorophcnoxy- 
acetic acid, now generally abbreviated to 2,4 -L). 
Herbicides containing 2,4-D seem to have 
fewer objectionable features than those con- 
taining such materials as the arsenicals, sod- 
ium chlorate, and the more recently introduced 
dinitro compounds. They are reported to be 
non-poisonous to animal life at herbicidal con- 


centrations. They do not create a fire hazard 
as does sodium chlorate. The roots of peren- 
nial species are more effectively destroyed. 
When properly applied the subsequent germi- 
nation of seeds in the soil of treated areas is 
not inhibited to so great a degree nor for a 
prolonged period. The 2,4-D herbicides are 
cheaper. 

This compound belongs to the group of 
growth-regulating substances known as plant 
hormones. Work with these compounds on 
plants has been directed primarily towards in- 
creased usefulness by stimulating the rooting 
of cuttings and transplants, stimulating the 
setting of fruit, preventing the premature drop- 
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l)ing of fruit, and developing fruits which were 
seedless. For the desired effects in these re- 
spects the growth-regulating substances have 
been applied as very dilute .solutions, about 
20 to 40 p.p.m. P'or several years, however, it 
has been known that considerably greater con- 
centrations of some of these hormones killevl 
many species and varieties of plants. Death 
did not result from a caustic action on the foli- 
age nor a poisoning or toxicity, in the ordinary 
sense, to cell substance. Evidently certain un- 
favorable growth responses were induced which 
eventually resulted in death. Plant physiolo- 
gists have been in disagreement as to the actual 
cause of death, since the exact functions of 
plant hormones and hormone-like substances 
in plants are, as yet, imperfectly understood. 
Regardless of the manner of killing, these 
new materials .seem to offer unique possibilities 
for a selective herbicide, since a great number 
of noxious broad-leaved species were killed by 
a spray which affected but few of the grasse.s. 
Among the most potent of these compounds 
was 2,4-D at concentrations from about 500 
to 1500 p.]).m. in the spray .solution. Up to 
the present time a satisfactory kill (90%) has 
been reported for it on 125 to 150 different 
species, partially satisfactory on about 50 
more, with some 00 species, including many 
grasses, reported as being resistant. 

Different species responded in different ways 
to treatment with 2,4'-D. Most susceptible 
broad-leaved species, however, reacted rather 
violently and in a more or less typical manner. 
This was not a quick dying of above-ground 
parts as with conventional weed-killers. Within 
a few hours after treatment in warm weather 
there was a curling or bending (nastic move- 
ments) of the leaf blades, petioles, and tender 
steins. In a few days the leaves become chlo- 
rotic. Within about a week the leaves were dead 
and the .stems dying, often splitting longitudi- 
nally. By this time the underground parts had 
commenced to swell and split. In about 2 or 
3 weeks the roots became soft and soon died. 
The few grasses affected were mostly in the 
seedling stage. This signified the selective na- 
ture of 2,4-D as a herbicide. 

' ^ 


I'he first interest in 2,4-D at the Citrus Ex- 
periment Station was because of the possibil- 
ities it seemed to offer in the control of the 
balsam-apple vine {Momordica charantia L.) 
in citrus groves. Most citrus growers are well 
acquainted with this pest, particularly those 
in the warmer areas on fairly heavy moist soil. 
In the.se warmer areas this vine is a perennial 
thing, but usually makes little growth during 
the drier winter months. During the rainy 
season, however, on good soil it often cover.s 
the surface with a mat of vines a foot or more 
thick. Unless controlled in uch areas the 
vines may entirely cover large citrus trees 
within a period of 3 or 4 weeks. This shades 
the tree severely and results in reduction of 
both quantity and quality of fruit. Trees thus 
shaded for 2 or 3 months become sparse of 
foliage and take on somewhat the appearance 
of a declining tree. 

Frequent mowing, combined with hoeing and 
hand pulling of vines from under and out of 
the trees where the mower cannot reach, has 
been the conventional method of control. I'his 
is expensive, especially when considerable 
hand work is involved. New tops sprout from 
roots left in the soil, and although a vine may 
be severed from the main root at the crown 
it may survive because of roots which may 
have formed at any node along the stem in 
contact with tjie spil. The balsam apple see<K 
prolifically and the seeds have a high germina- 
tion percentage. 

Last year the first trials on the control ol 
balvSam vine with 2,4-D sprays were made. The 
pure chemical, which is not water-soluble, was 
used. It was dissolved first in warmed and 
melted Carbowax 15(K> (polyethylene glycol) 
which served as the carrier. This mixture was 
soluble in water. The concentrations used were 
500 and 1000 p.p.m. actual 2,4-D (7 oz. 2,4-D 
in 2 lbs Carbowax/100 gal. water and 14 oz. 
2,4-D in 4 lbs. Carbowax/lOO gal. water re- 
spectively). Spraying was done with a knap- 
sack sprayer. The foliage was sprayed suffici- 
ently to wet without excess drip. The weather 
was warm and soil moisture fair. These con- 
ditions prevailed for at least two months after 
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the sprays were applied. The spraying was 
done at Lake Alfred, Winter Haven, I^ort 
Mayaca, and Davie. In some cases only the 
vines under the tree were sprayed. In others 
vines up to and including those on the lower 
branches were sprayed, while in still others 
the entire tree with vines in it was sprayed. 
Both orange and grapefruit trees were included 
and ranged in size from young non-bearing to 
bearing trees about ten feet high. Thus not 
only was the res])onse of balsam vine but 
also the response of citrus to 2,4-D tested. In 
addition a few il/4” diameter sweet orange 
seedlings free of vines were sprayed and an- 
other lot of the same seedlings was irrigated 
with 1 gallon per tree of 1000 p.p.m, solution 
of 2A-D. 

1'he tops of sprayed balsam vines responded 
in the same manner and at about equal rale 
to both 500 and 1(W)() p.p.m. si)rays. Within a 
day after spraying the leaf blades and petioles 
were badly curled. By the second day a faint 
chlorosis was apparent in the leaves and by 
the fourth day the chlorosis was distinct in all 
leaves, with sonic starting to die. After about 
5 or f{ day the stems started to split longitudi- 
nally and became brown. The tops were com- 
pletely dead within about ten <lays and with 
the 1000 p.p.m. spray a foot or so of the main 
root lia<l become soft, split and w’as decaying. 
In two weeks as much of the root system as 
could be con l enientl y traced was dead or dying 
on those plants receiving the 10(M> p.p.m. solu- 
tion. Cuttings made from these roots failed to 
sprout when placed in moist soil in a shady 
location. The roots of the 500 p.ti.m. sprayed 
plants took between 4 and 5 weeks to reach thi> 
same stage. Incidental to these tests it wa» 
found that morning glory {Pharbitis spp.) vvas 
more easily killed than balsam vine, probablv 
because of the greater density of foliage which 
caused a greater absorption of 2,4-D. Spanish- 
needle (Bidens spp,), poke- weed (Phytolacca 
rigida Small and P. afmricana L.), elder (Sam- 
buctis Simpsonii Rehder.)^ and a number of 
other species were also found to be susceptible. 

A week or so after the tops of balsam vines 
on some of the plots had died a number of 


balsam seedlings emerged. It was not definitely 
known whether these were from soil which 
had received a direct application of 2,4-D or 
not. At any rate, they were sprayed with 2,4'-D 
at 5(H) p.p.m. when they were about 3 inches 
high. This caused curvature of the leaves and 
petioles without killing many seedlings. Sever- 
al weeks after considerable top had grown, the 
same strength solution gave a satisfactory kill. 
Evidently the very young seedlings did not 
have enough foliage to absorb a lethal amount 
of the spray. 

The effects of 2,4-D on citrus observed 
from these preliminary trials appeared to be 
at least partially dependent upon the size of 
the tree as well as the actual amount of 2,4-D 
applied. The young sweet orange seedlings 
sprayed with 1000 p.p.m. solution and those ir- 
rigated with this same solution showed a yel- 
lowing and curling of leaves and tender shoots 
within B weeks. Shoots started dying back in 
about 2 months and at the end of 4 months 
the seedlings in both cases were completely 
dead. Those sprayed with 500 p.p.m. solution 
responded more slowly and were less severely 
affected. On these there was a yellowing an<l 
curling of foliage and young shoots, followed 
by the loss of many leaves and the killing back 
a foot or so of shoots. Several months later 
they seemed to have partly recovered for they 
appeared to be growing almost norm?My. In 
no other instances were deleterious effects 
noted on citrus, regardless of tree size, unless 
the spray solution came in contact with the 
foliage. When only a few leaves on the lower 
branches were sprayed the first response noted 
was a mottled chlorosis which appeared in 
about 1 month. This was followed by a slight 
stiffening or thickening of the leaf blade. With- 
in about 2 or 3 months a splitting and corking 
of the midrib and most of the primary lateral 
veins occurred on the upper surface of many 
leaves. When entire branches or trees wv'te 
sprayed these same leaf symptoms appeared as 
well as a distortion of new growth, even tliough 
the new growth did not appear until some tiire 
after the spray was applied. The most serious 
damage noted on bearing or near-^bearing sb *. 
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trees was the killing back of some young ten- 
der growth a foot or more. All these deleterious 
effects decreased in severity with an increase 
in tree size, or with a decrease in the actual 
amount of 2,4-D applied. No difference in vari 
etal susceptibility was noted at this time, ex 
cept in one case wliere rough lemon root 
stock shoots were more severely damaged h\ 
lt)0() p.p.m. spray than was the young shoot 
growth on the sweet orange top. 

The inhibiting effect of 2,4-D on seed germi- 
nation was also tested. Sunflower seeds {Heli- 
anthus annuns) were planted in flats contain 
ing 3 different soils: a sand, a sandy loam, and 
a sandy peaty muck. The original irrigation, 
which was to saturation, was made on one 
series with a 1000 p.p.m. solution of 2,4-D. On 
the control series it was with tap water. There- 
after tap water was used on both series. Ger- 
mination in the 2,4-D treated soil averaged 
about 3% of that in the controls. I'he inhibiting 
effect on germination was least in the sandy 
peaty muck and about equal in the other two 
soils. Germination in the treated soils from 
subsequent plantings did not approach that in 
the control series for about Id weeks during 
which 11 irrigations to near saturation with 
tap water wew made. 

The next trials with 2,4-D were made about 
the middle of November on a commercial scale 
in two orange groves on sandy peaty muck 
soil in the Davie area. The spraying was done 
on a warm day and the temperatures ranged 
from warm to cool for several weeks afterward. 
There was good soil moisture. No rain fell on 
any plot for at least 2d hours after spraying. 
The plots included a total of about 11 acres 
sprayed, plus suitable control plots. A power 
sprayer was used in the application of the 
sprays. 

One set of ’plots consisted of six acres of a 
5-year old Navel orange grove. The spray was 
applied at 75-100 pounds gauge pressure 
through two double Boyce guns fitted with 
No. 3 discs. Half these trees were sprayed with 
500 p.p.m. and the other half with 1000 p.p.m. 
2,4-D solution, made up as before with Car- 
bowax. The growth of balsam vines in this 


grove was what might be termed medium. By 
spot spraying, covering all the balsam vines 
up to the lower branches, a sativsfactory cover- 
age was secured with approximately 100 gal- 
lons of spray solution per acre. Little sprav 
drift was obtained at this pressure. In these 
plots 4 trees, badly covered with vines, were 
selected for spraying the entire trees. This was 
done primarily to test the susceptibility of the 
variety to 2,4-D. Each tree was thoroughly 
wet, two with 5(X) p.p.m. and two with lUOO 
p.p.m. solution. 

Another set of plots was laid out in the 
<ame 5-year old grove and sprayed in an iden- 
tical manner except that 2, 4, 5 trichlorophen- 
oxyacetic acid was used instead of 2,4-1). 
There were reports that the 2,4,5-T had, with 
a few species, given a l)etter kill than 2,4-D. 
The method of formulating and the concentra- 
tions used were the same as before. The trees 
receiving 2,4,5-T at 500 p.p.m. were Valencias 
and those receiving KHK) p.p.m. were Navels. 

A third set of plots was laid out on an acre 
of a 15-year old Valencia grove badly infested 
with balsam vines to a depth of about 1 fot^t 
over a considerable portion of the area. Many 
trees were rather heavily loaded with vine?. 
'I'he spray pressure here was increased to 300 
pounds and two 6-nozzle broom guns fitted 
with No. 4 discs were u.sed. Spraying was done 
as rapidly as the, spray hands could walk and 
sweep the vines with spray up as far as the 
lower branches. Half the trees were sprayed 
with 500 p.p.m. and the other half with 100(x 
p.p.m. 2,4-D. The tops of two trees covered 
with vines were completely sprayed, one with 
the 10(K) p.p.m. solution and the other with 
5(H) p.p.m. Slightly over 200 gallons of spray 
solution were used on this acre. Spray drifted 
a row or so from the point of application at 
tlie pressure used here. 

Frequent inspeption of these plots was not 
convenient. When they were visited 3 days 
after spraying the response of balsam vine 
appeared to be about the same for the two dif- 
ferent strengths of both 2,4-D and 2,4, 6-T. 
Perhaps curling and chlorosis of the leaves 
was slightly farther advanced in the last grove 
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where more solution was ai)plie(l at the high**** 
pressure. At this time it was also observed 
that young succulent elder sprouts were badly 
curled and that the “needles” of Brazil ian-oak 
(Casiiarina Icpidophloia) root-suckers along 
the windbreaks where spray had been applied 
were becoming chlorotic. At the end of a 
month the tops and most of the roots of prac- 
tically all the balsam vines in all ])lots were 
dead, so far as could be determined, except in 
those cases where the vine tops were in trees 
above the level to which spray wa^ applied. 
Almost as important as the kill of balsam in 
some restricted sections of these groves wa-^ 
the kill of elder sprouts. Young succulent canes 
had api)arently been killed completely unless 
they had originated from large old roots. The 
large woody canes were killed back a couple 
of feet, but later sprouted new tops. Old roots 
with tender tops were killed back a foot or so 
from the crown. Xcw tops later developed on 
some of these. Less regeneration of elder oc- 
curred at tlie higher sjtray concentration. Casu- 
arina suckers about 1 to 1/4” in diameter 
were killed back to the mother root. Larger 
ones were completely defoliated and killed 
back to a point on the stem about 1/4 ’ in di- 
ameter. 

At the time the second inspection was made 
no very marked effects from the sprays were 
apparent on the citrus trees. 'I'hose trees which 
had been completely covered w'ith spray w^ere 
slightly chlorotic and there was some distortion 
of new growdh. By mid-January many of the 
leaves on the low^er branches w hich had bee i 
sprayed and most leaves on those sprayed com- 
pletely, particularly the r)-year old Navels, 
w^ere showing the characteristic mottled chloro- 
sis with the sijlitting and corking of midribs 
and veins mentioned earlier. Sporadic flushes 
of growth were appearing with an upward 
curling of the new leaves where si)ray had been 
applied directly to the foliage of young trees. 
The older trees were showing these same 
symptoms but to a lesser degree. At this time 
there appeared to be no drflFerence m the re- 
sponse of citrus to 2,4-D and 2,4,5-T when 
applied at equal concentrations. After about 


ea 

three months there had been a consiclerable loss 
of leaves and some small branches had died 
back on the 5-year old trees where foliage was 
sprayed. New twig growth and leaves were 
continuing to curl in .some instances. The curl- 
ed leaves evidently were ideal for the establish- 
ment of aphid colonies, as many were still 
further curled by these in.sects. At this stage 
the most severe damage to citrus apparently 
resulted on the r)-year old Navels from ' 2,4, 
5-T at 1000 p.p.m. and tlie next most severe 
from 2,4-D at lOOO p.p.ni. The Navels and 
young V^alencias sprayed with 500 p.p.m. 2,4, 
5-1' and 2,4-T) were only slightly damaged. 
No severe leaf-shedding, or shoot-killing was 
observed in the 15-year old Yalencias as a re- 
sult of the 2,4-1) sprays. In no case was there 
evidence of damage to citrus except where the 
sprays had come in contact with foliage. (Gen- 
erally where either of these sprays at either 
concentration was applied to citrus foliage, 
bloom appeared earlier on the sprayed portions 
than on the iinsprayed portions of the same 
tree or on adjoining unsprayed trees. The 
sprayed trees or portions of trees also made 
shoot growth slightly earlier and continued 
with scattered bloom and growth flushes at 
least until May, when the last inspection w'as 
made. Some bloom even occurred on the dis- 
torted young flushes. T.ittle fruit .set on any 
of this scattered bloom, and before making ap- 
preciable growth it became malformed, turned 
yellow and was shed, or sometimes dried and 
remained on the tree. Frequently on Navels, 
the fruit stems and calyxes would remain green 
and enlarge after the fruits had been shed. 
Fruit shedding was much more .severe with 
Navels than with Valencias. Fruits which did 
set on sprayed portions of Navel trees often 
became ovate, obovate, pyriform, flattened, or 
otherwise misshapen. These malformed fruits 
were coarse and rough with the pistil usually 
persistent and frequently enlarged. With the 
exception of the persistent pistils, mal forma 
tions were relatively scarce with Valencias, 
and the coarseness or roughness was slight. 
All the foliar symptoms of unfavorable growth 
responses lessened with each succeeding flusli 
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and by May some flushes were practically nor- 
mal in appearance. 

The results of all tests thus far had indicated 
there was no practical reason for using these 
compounds at strengths greater than 500 p.p.m. 
of the actual acid for the control of the balsam 
vine and several undesirable weed species found 
in citrus groves. Furthermore, there was some 
evidence that less damage resulted on citrus 
at the lower concentration, as indicated partic- 
ularly by the res[)onsc of the 5~year old Navels. 
It was also obvious that the spray should be 
confine<l to the weed species around and under 
the trees. As little spray as possible should come 
in contact with citrus foliage. Although there 
was no clcar-cut evidence from these trials 
that damage was done to citrus by spray drift, 
there are such reports from California. Very 
young trees might be seriously damaged in this 
manner. As pointed out earlier, damage to cit- 
rus appears to be somewhat in proportion to 
the size of the tree as well as the actual amount 
of the acid coming in contact with the foliage, 
and perhaps with the growing roots. 

There was no evidence that 2,4,r)-T offered 
any advantage over 2,4-D in weed eradication. 
On the other hand, it appeared to be somewhat 
more injurious to citrus. Since it is a much 
more expensive material and more difficult to 
secure than 2,4-0, its use in this field is not 
justified. No further trials with it were made. 

In late April, at the time of the last inspec- 
tion of the plots at Davie, grass and weedb 
were beginning to grow on many of the areas 
where balsam vine had shaded out all other 
growth previously. Balsam vines were coming 
back, apparently mostly from seed, rather 
abundantly in many of the sprayed plots. Little 
or no difference could be seen in the amount 
of balsam regeneration as a result of the vari- 
ous treatments. In some instances thi.s regener- 
ation was about as severe as on adjoining 
mowed areas except that there were fewer 
vines in the trees where the sprays were used. 
From this it was evident that a series of treat- 
ments would be necessary for satisfactory con- 
trol of this vine. 

This presents several questions which can 


only be answered by further investigation be- 
fore qualified recommendations can be made 
for or against the u.se of 2,4-D sprays in citrus 
groves. Will 2,4-D accumulate in our citrus 
soils in amounts sufficient to damage citrus 
roots more than would cultivating for the 
same degree of control? If so, will the number 
of applications required for satisfactory weed 
control be sufficient for such an accumulation? 
Can 2,4-D be absorbed by undamaged roots 
and transported to the tops where damage 
might result? Can it be applied readily and 
yet avoid a harmful amount of spray drift? Do 
different varieties have different degrees of 
.suvseeptibility ? Will it be more harmful to de- 
sirable cover-crop species than the good de- 
rived would warrant? Is it definitely not harm- 
ful to animals and humans? Then if the an- 
swers to these are favorable; when, how, in 
what formulation, at what concentration, and 
under what conditions can it be best apjdied? 
Will it be more economical than the conven- 
tional methods of weed control ? 

We have partial answers to some of these 
questions and can speculate somewhat intelli- 
gently on the others. If sprayed under condi 
tions of good soil moisture and with the 
amount now indicated as necessary for weed 
control, it seems improbable that accumulation 
of 2,4-D in the soil would become great 
enough to damage ])lants. To illustrate; take a 
hypothetical case on a light sandy soil. From 
1.5 to 2.0 pounds of actual 2,4-D- per acre 
per applici^on should be sufficient for con- 
trolling a very heavy weed growth. If proper- 
ly sprayed, most of this would be retained on 
the weed foliage and would break down into 
its harmless constituents before it reached the 
soil. Assume, however, for the sake of argu- 
ment that it did all reach the soil in its active 
state. Assume also that it was all carried into 
the surface 6 inches of soil and no further by 
a light rain. Assume further that this material 
remains in the 'active state until the soil has 
dried down to the wilting point. In a sand 
under these extreme conditions, the concentra- 
tion might be about 75-100 p.p.m. in the soil 
solution. If any roots survived in this dry 
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soil they might be damaged by the 2,4-D or 
absorb enough of it to damage tissues else- 
where in the plant. The sweet orange seedlings 
irrigated with a 2,4-D solution gave some evi- 
dence that it was transported from the root'' 
to the tops where damage was done. If all 
the 2,4-D concentrated in the surface inch or 
so where the soil moisture was likely below 
the wilting point the concentration would be 
greater. But there would likely be no roots 
surviving at this moisture content to be dam- 
aged or absorb 2,4-D for transport elsewhere. 
In a sand with fair soil moisture the concen* 
tration would be reduced to a fraction of the 
above figures. In the heavier soils the concen- 
tration would be even lower. Under certain 
extreme conditions with very sensitive plant'>, 
however, some damage might result if con- 
centrations considerably lower than we now 
have reason to suspect are deleterious. 

Any great accumulation of 2,4-1) in the soil 
under Morida conditions would be prevented 
by leaching and its breakdown in the soib 
Spraying in groves at low jiressures, 75-100 
])ounds, and using a spray nozzle on the order 
of the Bean bordeaux nozzle with the aperture 
reduced to I/IO inch, w'hich throws a flat 
fan-shaped stream instead of the conical stream 
of the conventional citrus gun, would prevent 
serious misting. These precautions would aid 
in confining the spray to the species to bo 
killed. This would be particularly important 
around young trees or varieties displaying a 
relatively high degree of susceptibility such a.*» 
lemons and Navel oranges apparently have. It 
vines had grown into the trees they should be 
pulled .so the tops could be sprayed on the 
ground, or cut them and let new tops grow be- 
fore spraying. Spray as soon as sufficient top 
has grown to ab.sorb a lethal amount of 2,4-D 
and before they are in the lower branches to 
any extent or have started producing .seeds, 
C'over-crop grasses are affected little if at all 
by the concentration of 2,4-D that would be 
necessary. Time the spraying so as to permit 
other desirable cover crop species to seed and 
thus regenerate themselve.s naturally. Spraying 
for water-hyacinth (Fiaropus crassipes Brit- 


ton) control gave no indications that fish were 
killed or cattle grazing on the sprayed plants 
harmed by 2,4-D. New compounds and pro- 
prietary mixtures of 2,4-D are constantly 
coming on the market. Brices have not yet 
been fully established or stabilized but most 
of these will be cheaper, and all of them are 
more easily made up, than the sprays used 
in the foregoing test.s. The several newer com- 
pounds and mixtures tested thus far by the 
Citrus Station have all been about equally, 
effective at a given concentration and in the 
ab.sence of rain for 8 or Id hours following 
application. Although condition.s vary widely, 
one might now' predict that perhaps 3 applica- 
tions, judiciously applied, at an average cost 
of about $b.00 per acre per application for 
material, labor, and e(|uipment would give 
practical control of the balsam vine in rather 
heavily infested groves for a period of sev- 
eral years. 

We have underway at the present time ad- 
ditional te.sts on a commercial scale with sev- 
eral of these new^er materials. I'rom these 
WT hope, within the course of a }'ear or so, 
to determine the ultimate effects of 2,4-D on 
citrus and desirable weed s])ecies, as well as 
the best formulations with respect to stickers 
and spreaders for various species. By then we 
should also be able to tell about its cultural 
and economic feasibility and to make specific 
recommendations for or against its use in 
citrus groves. In the meantime, regardless of 
the promise it now seems to offer, it is to be 
recommended in citrus groves only in an ex- 
perimental w^ay, and then with a full knowl- 
edge of its possible damaging effects. 

On first thought Water-hyacinth eradication 
may seem a little far afield from citrus cul- 
ture. The irrigation and/or drainage, however, 
of citrus groves in many sections is dependent 
upon lakes, canals, and streams .so badly in- 
fested with hyacinths so as to seriously im- 
pair their usefulness in these repects. More- 
over, these sources of water supply and drain- 
age are gradually filling with decayed vegeta- 
tion from the hyacinths. The advantages of an 
economical eradication method for hyacinths 
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is so obvious that it needs no discussion. Thou- 
sands of dollars have been spent in Florida in 
the past for this purpose without securing any 
practical relief. Accordingly we initiated :i 
series of tests last year on the feasibility of 
such a program with 2,4-D, 

The spray mixture applied in these treat- 
ments and the concentrations of actual 2,4-1) 
at which each was used were as follows: (1) 
Manufacturers formulation of mediyl ester of 
2,4-1) @ 500 and 1000 p.p.m., (2) Manufac- 
turers formulation of butyl ester of 2,4-D 
@ 5<M) and 1000 p.p.m., (3) 2,4-1) in Carbo- 
wax formulated as in previous tests @ bCK) 
and 1000 p.p.m., (4) Manufacturers formula- 
tion of alkanolamine salts of 2,4-D @ 500 and 
KMM) p.p.m., (5) the sodium salt of 2,4-D 
@ 500 and 1000 p.p.m., plus B1950 @ 4 
oz./KK) gal. as spreader, (0) 'fhe ammonium 
salt of 2,4'-D @ 5(K) and 10(K) p.p.m., plus 
B195(» @ 4 oz./lOO gal. as spreader, ( 7 ) The 
sodium salt of 2,4-D @ 1(X)0 p.p.m., plus 
bentonite @ 2 Ibs./lOO gal. as sticker, (8) The 
ammonium salt of 2,4-D @ 10(K> p.p.m., plus 
bentonite @ 2 Ibs./lOO gal. as sticker, (9) The 
sodium salt of 2,4-1) @ 1000 p.p.m., plus 1/2 
gal. lubricating oil and 1/4 oz, B1956/100 gal. 
as sticker and spreader, (10) The ammonium 
salt of 2,4-D @ 250 and 1000 p.p.m., plus 1/2 
gal. lubricating oil and 1/4 oz. B195G/100 ga!. 
as sticker and spreader, (11) The sodium salt 
of 2,4-D @ 1000 p.p.m., and (12) The am- 
monium salt of 2,4-D @ IfXK) p.p.m. 

With the exception of a few preliminary 
tests with a knapsack sprayer all hyacinth 
treatments were applied with a power sprayer, 
using conventional grove equipment and rela- 
tively high pressures. 

The various treatments were all about equal- 
ly effective for a given concentration of 2,4-D 
on hyacinths in a comparable physiological 
condition and under the same temperature con- 
ditions. No rain fell on any of the treatments 
withm 48 hours after application. A good kill 
w^as obtained on young tender plants just com- 
ing into bloom when sprayed in' hot weather 


with both 500 and 1000 P-P*m- 2,4-1) in Car- 
bowax. The kill was estimated at 95% com- 
plete in one week with the 1000 p.p.m. solu- 
tion, with about two weeks for the same kill 
at 500 p.p.m. When this same mixture was 
applied at 1000 p.p.m. on large hardened plants 
in cool to cold weather an estimated kill of 
95% was obtained within about 5 weeks. 41ie 
500 p.p.m. solution was not tried in cold 
weather. Subsequent trials were made in warm 
weather with the other spray combination^ 
mentioned above on hyacinths ranging in size 
from young tender plants to large ones about 
two feet tall. The results of these trials indi- 
cate that under the average temperature con- 
ditions prevailing in central and southern 
Florida during the spring, summer, and fall, 
a satisfactory (95%) kill should be obtained 
on any hyacinths in about 2 or d weeks follow- 
ing proper application of 2,4-1) at concentra- 
tions from 500 to 1000 ]).p.m. Some lag should 
reasonably be expected with the weaker solu- 
tions and probably a slightlv poorer kill wdth 
a little more regeneration, especiall)' under cer- 
tain extreme conditions which will l)e discus.sej 
later. 

The first conspicuous response of hyacinths 
to lethal amounts of 2,4-1) is a downward 
bending of the ])etiole. dliis occurs within a 
day or so after spraying. It is soon followed 
by a chlorosis and brownish discoloration of 
many leaves. Within about a week the central 
axis is decaying and this is soon followed by a 
deterioration of the root system. The entire 
plant finally disintegrates and sinks. Frequently 
the enlarged petioles wdll remain a discolored 
green and afloat for some time after the re- 
mainder of the plant has disappeared. This was 
observed most frequently where the weaker 
solutions were used. 

The absence of rain immediately following 
any of these treatments gave no opi)ortunity 
to distinguish between the efficiency of the 
various spray mixtures because of the wSticker 
and spreader ' used with respect to retention 
of potency following rain. To get a rough 
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idea of the relative efficiency of those with 
sticking: and spreading agents as compared to 
those without these agents when rain followed 
soon after application, some of the ])lots were 
sprayed with water as soon as the spray had 
dried. Sufiicient water was sprayed with a pow- 
er sprayer on these hyacinths receiving “rain’' 
to be the estimated e(iui valent in washing ef- 
fects of a fairly heavy rain. The treatments 
thus washed were 1000 p.p.m. 2,4-D from 
sodium salt plus oil and HlOoii, liHM) p.p.ni. 2. 
4-D from sodium salt, 250 and 100<) p.p.m. 2, 
4-1) from ammonium salt phis oil and J1 lO'iU. 
and 250 and 1000 p.p.ni. 2,4-D from ammon- 
ium salt. i\djacent to these were suitable con- 
trol plots sprayed with the same combinations 
and concentrations of sj^rays but not washe<l 
with water. 

As was more or less expected, the rate of 
effectiveness of all these sprays was reduced 
somewhat by the “rain.” The kdl w’as satisfac- 
tory on each of the 1000 ji.p.m. controls within 
15 days, with a lag of a few days for plants 
sprayed with 1000 p.p.m. plus a sticker and 
spreader, and then washed. Where plants w'ere 
sprayed wdth lOfM) p.p.m. solution but without 
a sticker or sjireader and then washed, at least 
the rate if not the ultimate effectiveness was 
noticeably reduced. W hen the last inspection 
w'as made at the end of 20 days it w'as esti- 
mated that 00 to 05% w'ere dead or apjiarently 
dying, but the absolute final kill could not be 
definitely determined at that time. I'he final 
results on the 250 p.p.m. plots were also ques- 
tionable at the end of 20 days. Probably about 
half the plants in the controls were dead with 
many more evidently damaged beyond definite 
recovery. 

Idle plants of this series sprayed wdth 2,4’-D 
plus a sticker and spreader and then washcvl 
were in a somewhat better condition than the 
corresponding*control. However, most of them 
were distorted and considerably discolored. 
Perhaps one-half were dead or badly damaged. 
Those sprayed at 250 p,p.ni. without a sticker 
and spreader and then washed were distorted, 
but most of the plants remained green. It di4 


not seem probable that the final kill with these 
would exceed 30%. * 

W'^hile these tests clearly showed that the 
water-hyacinth could readily he killed with rea- 
sonable amounts of 2,4-D, the economic fea- 
sibility of eradication by this metho<l remains 
to be established. I'he plant is reproduced by 
seed and by shoots. Reproduction by seed would 
not appear to he an important factor, inasmuch 
as it is thought that probably a very small 
percentage germinate. The seed, however may 
lie dormant for several years before germina- 
tion. This might necessitate some spraying ovei 
a prolonged period for complete eradication 
Rhizome shoots, which break off from the par 
cut plant, are the princii)al means of regenera 
tion. These shoots at first may sink to the bot- 
tom. In a short time the petioles become inflated 
wdth air and are sufficiently buoyant to float 
the young plants. It would seem that one or 
tw^o clean-up sprays after the initial applica- 
tion would take care of these shoots and any 
other plants missed previously. 

A satisfactory method of applying the spray 
on lakes and hard-to-get-at places in canals 
and streams remains yet to be found. It is pri- 
marily on this and the regeneration factor that 
the feasibility of a hyacinth eradication pro- 
gram now rests. The S(»liition wdll probably 
have to be reached by some trial and error 
methods. There arc several such movements 
underway in the state now. 

The use of aircraft for either spraying or 
dusting 2,4-D on hyacinths is frequently sug- 
gested. Such trials have been made and an 
unsatisfactory kill for dusts reported. The 


‘ Two months after these tests with ‘Tain’* on 
2.4 -D sprayed hyacinths were made the kill was 
approximately 95% or better on all plots except 
the two sprayed with 250 p.p.m. solution and 
then washed. On these the lull was about 75% 
complete where a sticker and a spreader were used 
and about 50% complete where they were not 
used. Under both circumstances there were many 
distorted plants regenerating new roots above the 
old damaged root system. New roots were found 
arising both from the central axis and from the 
petioles within an inch or so of their bases. 
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likelihood of getting drift from spray or dust 
to cultivated areas adjacent to the treated area 
may also be an objectionable feature to this 
method of application, but there are some re- 
ports to the contrary with sprays. At least in 
uncultivated areas application from the air 
seems to have promise. Aerosols of 2,4-D 
might be employed in such places. 

Occasionally the question arises as to the 
damage that might result to cultivated crops 
if irrigated or sprayed with w^ater from a body 
where 2,4-D had been applied to hyacinths. 
The risk for irrigation appears negligible. Ir- 
rigation intakes are placed 3 or 4 feet lielow 
the surface to prevent sucking air. Thus be- 
fore reaching the irrigated crop even a heavy 
application of 2,4-D would be diluted to a 
fraction of a part per million. In the soil it 
would be further diluted by the water already 
present before irrigation started. The risk 
from spraying appears to be somewhat greater. 
Frequently the intakes for automatic tank 
fillers are barely submerged. If 2,4-D had 
very recently been sprayed or dusted in liberal 
amounts in the immediate vicinity of the in- 
take, its concentration in the spray water 
might be dangerou.sly high. 

Para grass {Panicum purpura^ccns, Raddi) 
is another serious pest in some groves and 
along some canal banks. Although 2,4-D 
sprays have been reported as ineffective for 
the control of such species, a scries of Para 
grass plots were sprayed at Davie about five 
weeks ago. Three different formulations ot 
2,4-D, which included the carriers it was 
thought might be most effective, were used on 
grass about 3 ft. tall, These were each applied 
at 1000, 2000 and 4000 p.p.m. Within 4 days 
the leaf blades had become chlorotic on the 
plots at 2000 and 4000 p.p.m. That sprayed 
at 1000 p.p.m, was little affected. The next in- 
spection was made a day or so ago. The above 
ground parts of some of the very young shoots 
receiving spray at 20(K> and 4000 p.p.m. were 
dead but the older shoots were making new 
terminal growth. All roots appeared to be 
living, unharmed. Some slight leaf-blade chlo- 


rosis was the extent of damage from the 
weakest solutions. 

Wild caladiums {Caladium spp.) sometimes 
obstruct the flow in drainage ditches of ham- 
mock groves on the East Coast. They are 
difficult to control by mowing, regenerating 
new tops rapidly from fleshy roots and rhi- 
zomes. Excellent control was secured within 
about 10 days with 2,4-D at KMK) p.p.m. from 
the ammonium .salt in one test near Vero 
Beach. Caladium leaves were found hard to 
wet, but the desired results were obtained by 
the addition of 3/4 gallon of oil emulsion per 
KK) gallons and misting the spray on through 
a No. 3 disc at about 75 pounds pressure. 

All of our tests thus far with 2,4-D seemed 
to signify that the damage done to a suscep- 
tible species was approximately directly related 
to the amount of 2,4-D retained on the foliage 
in proportion to the size of the stem and ex- 
tent of the root system. Plants such balsam- 
vine and water-hyacinth, which usually have 
relatively large leaf areas as compared to stem 
and root volume, were readily killed with 
fairly light applications of 500 p.p.m, solution. 
Poison ivy {Toxicodendron radicans L.), large 
elder, and casuarina suckers having little leaf 
surface as compared to stem and underground 
parts were only severely checked by the same 
spray. Thus the use of the lower concentra- 
tions in suflficiept quantities to lightly but com- 
pletely cover the leaf surface seems indicated 
for species with abundant foliage and rela- 
tively little stem and roots. Less solution at 
higher concentrations would appear to be bel- 
ter for eradication of species with little foliage 
and large stems and roots. Another factor in- 
volved here is the amount of spray retained 
and/or taken in by leaves of various species 
because of the nature of the cutinization and 
placement of stomata. More investigation on 
suitable stickers, spreaders, and penetrants for 
various species may be needed before the 
water soluble salts of 2,4-D can be used in 
all cases with the highest degree of efficiency 
obtainable with them. 

For those who wish to experiment with 
these herbicides: there are now 15 or more 
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manufacturers of 2,4-1^ weedkillers. The 
products come in both liquid and powder 
forms. The liquid range forms range from 
about 10% to 40% 2,4-11, depending on the 
manufacturer. They are in a carrier which 
acts as sticker and spreader or have these add- 
ed. Some of the powder forms carrying around 
(10%, 2,4-D also contain sticking and spread- 
ing agents. The water-soluble sodium salt con- 
tains 70% and the water-soluble atnmoniiini 
salt 2,4-D. Neither of these salts con- 

tain stickers or spreaders, 'fhe liquid formu- 
lations are generally more expensive to use. 
Jn some cases the concentrated solution has 
sold for $30.00 to $12.00 per gallon. The 
powder forms are relatively chea]), ranging 
from about $2.00 to $3.00 per pound. The total 
cost of materials would be increased slightly 
over these latter figures for those containing 
no sticker or spreader if such agents were 
nece.ssary on the particular species to he 
sprayed. 

Although the Citrus Station is not yet 
recommending 2,4-1) sprays in citrus groves 
or other cultivated areas, there may be some 
who will wish to try them in such places, Ir 
so, certain precautions should be followed, at 
least until it is learned more fully what to ex- 
pect from the.se sprays. Use the lowest dilu- 
tion of 2,4-D with which it is possible to get 
the desired results. Spraying should he done 
when there is good soil moisture. Not onlv 


would this reduce the possibility of damaging 
concentrations in the soil, but a better kill of 
weeds would likely be secured becau.se of their 
more succulent growth under such conditions. 
Keep the spray stream and mist away from 
tho.se plants on which damage is objectionable. 
Be extremely careful in this respect around 
nurseries or young trees. Do not drain a spray 
tank containing 2,4-D solution in the grove 
or near plants it is not desired to kill. After 
using 2,4-D always follow the manufacturers 
directions regarding the cleaning of spray 
equipment. Cleaning should be done immedi- 
ately after use. Under no circumstances should 
other types of spraying be done without fir.st 
having thoroughly cleaned the equipment. 
From California it has l)een reported that dam- 
age to lemon trees resulted from residual 
2,4-D in the equipment after washing and 
flushing twice with clean water and putting 
out two or three sub.sequent tanks of oil spray. 
For the oil-soluble compounds it is generally 
recommended that the equipment be washed 
either with kerosene or an emulsifiable oil in 
water. Soap, sal-soda, or trisodium phosphate 
at about 1 pound to 25 gallons of w^ater are 
recommended for cleaning after the water- 
soluble compounds have been used. Be sure to 
clean the pump, strainer, hose and guns also. 
Letting the tank stand full of clean water 
overnight should be desirable, particularly 
wdth wooden tanks. 
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THE PRODUCTION OF TOMATO AND CELERY 
PLANTS IN SEED-BEDS AS AFFECTED BY 
METHOD OF IRRIGATION. FERTILIZATION 
AND SOIL STERILIZATION. I. PLANT RESPONSE 


A. J. Pratt, E. L. Spencer & 

J. R. Beckenbach 

Florida Agricullural Experiment Station 
Vegetable Crops Laboratory 
Bradenton 

The Vegetable Crops Laboratory profiably 
gets as many calls from growers because of 
troubles developing in seed-beds as are re- 
ceived for any other prhase of crop production. 
With the exception of troulile caused by dis- 
ease or insect difficulties, causes for seed-bed 
failures have ]>een hard to interpret. A large 
proportion of such calls seem to be based on 
complex nutritional difficulties. 

It became possible last year to give this 
complex of problems some concentrated at- 
tention. A rather complicated series of experi- 
ments was planned in order to (1) develop, 
under controlled conditions, seed-'bed disorders, 
comparable to those observed in the area, and 
(2) produce, also under controlled conditions, 
sativsfactory seed-beds. 

It was felt that several factors required 
study, and as many as possible were included 
in the test. Those included were: 

1. Two different soil types (Leon fine sand 

and Manatee fine sandy loam). 

2. Two methods of irrigation (Overhead 


sprinkler and seejiage around the 
beds). 

«‘l. Three herbicide treatments for weed 
and possibly disease control (Uramon 
apjdications, chlorpicrin, and a check). 

4. Three planting dates, in order to meas- 

ure the time that should elapse after 
the herbicide treatments (One, two & 
three months). 

5. Two nitrogen sources (All mineral 

nitrogen vs. all-organic nitrogen). 

G. Four rates of fertilizer application 
(1000, 2(X)0, 40(M) and 8000 lbs. per 
acre of bed). 

7. Two different type crops (Tomatoes, in 
the sced-l)ed a short time only; and 
celery, in the seed-bed for a longer 
period). 

Perhaps a further explanation is required 
relative to the fertilizer applications. A 4-9 -.‘1 
formula, which is pretty much standard for 
the area, was used throughout. 

In the mineral nitrogen mixture, 3/4 of the 
nitrogen came from sulphate of ammonia, with 
1/4 from nitrate of soda. In the organic nitro- 
gen mixture, equal portions were obtained 
from caster pomace, soybean meal, packing- 
house tankage, processed tankage, and Chicago 
sewer sludge* 

In order to eliminate possible trace element 
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disorders, 1 lb. of manganese sulphate, 1/2 lb. 
of zinc sulphate and i/2 lb. of borax were 
added to each KK) lbs. of fertilizer. 

Results 

At this writing, it is too early to make very 
many over-all recommendations as a result of 
this test. There were, however, a few result<J 
which stood out and which should be of real 
value to those who grow plants in seed-beds 
on sandy soils for setting to the field. 

Most outstanding were the comparisons of 
the two irrigation methods. Almost without 
exception, and regardless of the other factors, 
overhead irrigation produced more anJ better 
tomato and celery plants than did see* irriga- 
tion. Ciermination was better Jind more uni- 
form, and the growth of the seedlings was 
generally superior. 

It was obvious that seep irrigation, when 
the beds were heavily fertilized, reduced germi- 
nation shar])ly in the centers of the beds. No 
such “burning’' resulted from daily overhead 
irrigation. 

Jt was also obvious that continued seepagt* 
leached out the fertilizer along the edges of 
the beds. Plants (especially celery) remained 
dwarfed and yellowish. Probably side-dress- 
ings would have reduced this damage, but 
none were applied in this test. 

The heavier soil (Manatee fine sandy loam) 
was superior to the lighter sand (Leon fine 
sand) in producing celery plants, but both 
soils produced excellent tomato plants. Since 


the best celery plants on the Leon sand were 
produced at the highest fertility level and 
with all-organic nitrogen, it is probable that 
side-dressings would have greatly improved 
the plants on this soil. All mineral nitrogen 
was as satisfactory as all -organic nitrogen on 
the heavier soil. 

Differences were not significant among th(‘ 
herbicide treatments from the standj)oint of 
plants produced. However, both Uramon and 
Chlorpicrin acted as weed controls, ^though 
they were effective, generally, on different 
weeds. Uramon, supi)lying nitrogen as well 
as acting as a herbicide, showed benefits in 
plant growth from the nitrogen in some case.s. 
The standard application used (1 lb. per sq. 
yd.) was too high on the Leon soil, however, 
making the sod e-xtremely difticult to wet, and 
burning plants, either directly or indirectly. 
Chlorpicrin was considered to be more de- 
sirable than Uramon for general use for this 
reason. 

Further discussion should probably be post- 
poned until the experiments have been repeated 
a few times. 'I'he only test so far has been on 
winter seed-l>eds. It is possible that summer 
or fall .seedbeds might give somewhat different 
results. We do feel that many of the diffi- 
culties experienced with seed-beds could be 
overcome by substituting overhead irrigation 
for .seep irrigation as much as possible. The 
superior results should more than compcn.sare 
for the expense of installation of an overhead 
.system. 



2,4-D FOR THE CONTROL OF NUT GRASS 


A. L. Harrison 

PI arid a Agricultural Experiment Station 
I'^egctable Crops Laboratory 
Bradenton 

The control of nut grass Cy perns rotundus 
L. is a problem that has received the attention 
of a great many workers. Fields have been 
abandoned because the dense stands of nut 
grass have increased production costs to a 
point where it was no longer profitable to 
grow a crop on the land. In 1938 (0) Smith 
and Mayton reported that “plowing or disk- 
ing at intervals of three weeks or less during 
two consecutive growing seasons” had given 


is laborious and fairly expensive. Since then 

2.4- <lichlorophenoxyacetic acid or 2,4-1^ as it 
is more commonly known has been discovered 
as an excellent herbicide for many plants. 
(2, 8, 4 and 5). Because of the unusual amount 
of interest that was shown by these early ex- 
periments small tests were made at the Vege- 
table Crops Laboratory to see what effect 

2.4- D ‘ would have on nut grass. 

In the first experiment young nut grass 
plants growing in flats in th*^ greenhouse were 
sprayed on Dec. 18, 1944 with enough material 
to thoroughly wet the foliage. The 2,4-D was 
used at .l'^ and .29^. No effect on the growth 
of the nut grass was noticed for about a week. 
The sprayed plants then started to turn a pale 


TABLE I — Effect of 2,4-Dichlorophenoxyacktic Acid on Nut Grass 


T reatment 

Flat 


Number of Plants 


Dead 

1 green 
leaf 

2 or more 
green leaves 

No 

Injury 

T otal 

.1% 

1 

90 

5 

0 

0 

101 

2,4-D 

2 

103 

i> 

4 

0 

1 112 


3 

90 

4 

2 

0 

90 


4 

70 

5 

2 

0 

75 

.2% 

1 

114 

7 

2 . 

0 

123 

2,4-D 

2 

188 

5 

2 

0 

195 



131 

2 

0 

0 

133 


4 

92 

2 

2 

0 

90 

Check 

1 

0 

1 

^ ! 

0 

170 

170 


2 1 

0 

0 

0 

90 

90 


3 

0 

0 

0 

127 

127 


effective control of nut grass. This is an ex- 
jiensive method and compels the laying aside 
of the areas for two seasons. More recently 
Fromm (1) has reported some success in the 
elimination of nut grass from the soil by the 
addition of 1 liter of 2N calcium thiocyanate 
solution to 1 square meter of soil. This method 


to a yellowish green and stopped growing. 
The decline of the sprayed plants was gradual 
but became progressively more severe until on 


1 The 2.4-D was furnished by the Dow Chem- 
ical Co., Midland, Mich., and the £. I. duPont 
de Nemours and Co„ Wilmington, Del, 
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Jan. 2, 1945, many of the plants were dead. 
The unsprayed plants continued to grow rap- 
idly and have a thrifty green appearance. The 
final results were taken on January 10. 1945, 
and are presented in Table 1. All of the sprayed 
plants probably would have died if the tests 
bad been carried longer. 

The second experiment was conducted in 
the field during the fall of 1945 on almost a 
pure stand of nut grass. The 2,4-D used at 
the rate of 1 lb. of a 70 percent wettable to 
100 gallons of water, was applied with a knap- 
sack sprayer on October 17 on replicated plot.s 
in comparison with Animate (ammonium sul- 
faniate). 1'he nut grass was in a thrifty con- 
dition with an occasional flower stalk in evi- 
dence. Tlie growth was so dense that it re- 
quired heavy applications of the spray mate- 
rials to get thorough coverage. 

The general reaction of the nut grass to 

2.4- 1) was the same as in the greenhouse 
test. No effect was noticeable for several 
days, Init after about a week the plots sprayed 
with 2,4-1) started to turn yellowish green. 
As the days passed they became more yellow- 
ish, finally turning brown and dying. On Nov. 
8 most of the nut grass plants sprayed with 

2.4- D were dead, a few had 2-3 yellowish 
green leaves, but even these plants finally died. 
At no time was there any twisting or distor- 
tion of the iilants, a symptom which is so 
characteristic of 2,4-D on most other plants. 
The effect of 2,4-D on nut grass is illus- 
trated in figure 1. The picture was taken on 
Nov. 19 and is typical of the check and 2,4-D 
sprayed plots. 

The Ammate sprayed plots responded simi- 
larly to the 2,4-D plots. The leaves first turned 
yellowish green, then yellowish brown and fi- 
nally died. However the kill with the Animate 
was not quite as complete as with the 2,4-D. 
Nut grass plants that had started to produce 
flower stalks were slow in responding to both 

2,4-D and Ammate, but even these in mo.st 
cases failed to flower. 

Effect of 2,4-D and Ammate on 
Nut Grass Tubers 

Even though 2,4'-D and Ammate will kill 


the tops of nut grass plants, the question that 
naturally arose was, will they also kill the 
tubers? This point was determined by digging 
and selecting 50 of the best new tubers from 
each treatments. Some difficulty was experi- 
enced in collecting these tubers from the 

2,4-D and Ammate plots since most of them 
had started to disintegrate. These tubers were 
planted on Nov. 29 in flats in the greenhouse 
for germination tests. The results were taken 
on Jan. 3 and are presented in Table 2. 

A further check on this point was made- 
by digging and selecting 25 additional ap- 
parently sound tubers from each replication 
and planting them in flats in the greenhouse 
on Dec. 5. The final germination counts were 
made on Jan. 3. 'I'he results are ])re^ented in 
Table 2. 

A third test was conducted in which lf>f> 
old tul)ers (they had all produced at least one 
plant) were dug and then planted in flats in 
the greenhouse to see if the herbicide was 
translocated from the tops to the old tubers 
in sufficient quantities to kill the tul>ers. This 
was done on Nov. 15. The final results which 
are presented in Table 2 do not give a com- 
plete picture of what happene<l. The tubers 
from the check plots started growing immedi- 
ately and had all germinated within a few 
days and produced vigorous plants. Many 
the tubers that did germinate from the 2,4-D 
and Ammate sprayed plots were very slow 
in germinating. A few did not germinate until 
5 weeks after planting. 

The data for this test clearly illustrates 
that 2,4-D may kill better than 999c of the 
new tubers found and furthermore will also 
destroy some of the old parent tul^rs. Ammate 
will also do this to some extent but is not 
as effective as 2,4-D, 

The next question that arose in this test was 
how soon after treatment can the soil be used 
without danger of injury to commercial crops. 
To answer this question soil from the top 2 
inches of the 2,4-D plots was thoroughly 
mixed along with the dead nut grass tops 
and placed in pots in the greenhouse. A sim- 
ilar series of pots were filled with soil from the 




Fig. 1. The effect of 2,4-D on Nut grass (4) unsprayed plot (1) sprayed once with 2,4-D 
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check plots. The samples were taken on No- 
vember 9, 2'S (lays after the nut grass had 
been sprayed. Tomato seedlings were set in 
the.se pots to sec if there was any residual 
effect of tlKi 2,4-1). 

Seedlings that were set iininediately in the 
2,4-1) .soil were killed within a few' days. 
T(jniato .seedlings that were set in the same 
.soil 11 days later lived ])Ut were severely 
stunted. Another series of tomato seedlings 
w'as set in this .soil on Dec. IJ) which was (>4 
days after the nutgrass had been si)rayed. 
There was no evidence of injury in any of 
the tomato plants. 

In another test 2,4-1) was sprayed on to 
soil ;it about the same rate as used in the nut 


2 — Kffkct of 2.4-1) and Am mate 
ON Nut (Irass I'uiikks ' 


Treatment 

2;4-i) 

Animate 
C heck 


Number of Tubers 
Producing Plants 


Test 1 ^ 1 

'best 

2^ 1 Test 3^ 

a 1 

2 


14 1 

24 

j 08 

44 ! 

0(1 

I 100 


‘ 'Pubers were dug and then planted in flats of 
steamed soil in greenhouse. 

■* Test 1' "50 apparently sound new lulx'rs were 
used 

1‘esi 2 — 75 apparently sound new tubers were 

used. 

Test 3 — 100 old tubers w^ere used. 


grass te.st. The soil w^ts thoroughly mixed and 
placed in jiots in the greenhou.se. Three type', 
of soil were u.sed: Manatee fine sandy loam 
heavy pha.se, Manatee fine .sandy loam light 
phase, and Leon fine sand. Injury to tomato 
seedlings occurred in all soil types after 35 
days but not after 00 days. The injury ap- 
peared to disappear more rapidly from the 
light Leon sandy soil than from the Manatee 
heavy. The Manatee light was intermediate. 


Conclusions 

1'he data presented indicates that 2,4-1) as 
a .spray offers promise as a herbicide for the 
elimination of nutgrass from cultivated fields. 
Due application at 1 lb. of a 70% wettable 
material to 100 gallons of w^ater gave com- 
plete kill of the tops and better than 99 per- 
cent of the new' tubers were destroyed. There 
was also a reduction in the viability and vi- 
tality of the old parent tubers but not a com- 
plete kill. 4'he numbers of aiiplications of 2, 
4-1) that will be necessary to completely elim- 
inate all the nutgrass from an area still 
has to be worked out. 

41iere is some residual effect of 2,4-D 
in the soil, so susceptible crops slnnild not be 
planted soon after treatment. Tomatoes have 
been .severely injured in some tests even 35 
days after treatment. No injury to tomatoes 
has been observed after fiO days but this may 
happen under some conditions. 

.Animate also has shown .some promise as 
an herbicide for nut grass. 
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HYBRID SWEETCORN PLUS OIL TREATMENT - 
A GOOD COMBINATION FOR 
EARWORM CONTROL 


E. (j. Kklshkimew 

Florida Af^ricuJtural Experiment Station 
Vegetable Crops Laboratory 
Bradenton 

[NTKOnUCTlON 

Within the past few years considerable in- 
terest in sweetcorn has been noted. Jamison 
(1 ) estimates that more than KXK) acres of 
sweetcorn were grown in Florida in 194r), 
He also states that 3 varieties — (iolden Cross 
Bantam, Toana and Illinois (iolden No. 10 
produced the principal part of the crop. 

Future Outlook 

'rile writer has grown sweetcorn for 4 
years in Florida strictly from an entomologist’s 
view|)oint. There are al.vays “worms” present 
in corn, the 2 principal ones being the corn ear- 
worm Heliothis armigera Hbn. and the fall 
arniyworm Laphygma frugiperda S. & A. Both 
of these occur as budworni and as earworms. 
'fhese can be effectively controlled. It is im- 
portant to have a good hybrid sweetcorn grown 
as a vegetable, because it matures quickly 
and at an even rate, thus reducing treatment 
and harvesting costs besides greatly reducing 
insect attacks. 'Fwo pickings should suffice for 
a well grown hybrid field. A slow growing, un- 
even-silking corn is not an economical crop to 
grow for the reason just given. Probably an 
important reason for a tall hybrid is the fact 
that laborers do not like to bend their backs 
and low bushy corn is hard to oil. . 

Florida is ideally suited for growing sweet- 
corn for the northern market. Any sweetcorn 
planted from January on through March will 
find a ready market. It requires careful timing 


of the corn crop to harvest it for the holiday 
trade if grown in the fall. 

Cultural Practices 

A grower may produce 14,520 stalks of coni 
when it is planted 1 foot apart in the row and 
3 feet between the row, or 10,890 plants per 
acre if he uses 4 feet between rows and the 
same spacing in the row. Calculated on the basis 
of 1 marketable ear per plant it is possible to 
harvest 1210 dozen of cars from the 14520 
stalks or 908 dozens from the 10,890 plants per 
acre. 

To rai.se corn like this it is necessary tf> 
treat it as a vegetable and supply water and 
fertilizer. The usual procedure in the Manatee 
section is to apply a 4-5-7 fertilizer at the rate 
of 1000 pounds per acre at the time the ground 
is bedded and prepared for seeding. All corn 
is grown on beds to allow for irrigation and 
for drainage. Another side dressing of 1(K)0 
pounds per acre is usually given when the corn 
is at the height where it has 13 leaves. It is 
obvious that varieties of corn vary according 
to the season, .so height is no criterion. Some 
growers apply 100 pounds of nitrate of soda 
when the corn starts to produce shoots. 

it is important that corn receives moisture 
to insure a good germination and produce stur- 
dy plants. Watering afterwards is according 
to the needs of the plant, emphasis being placed 
upon a good watering when the corn is silking. 
To grow corn profitably and as a vegetable, it 
must be fed and watered so that its"' growth 
never lags. 

Baiting is considered by the writer as a cul- 
tural practice because it is necessary to bait 
to insure a profitable stand. Corn is a favorite 
food plant of cutworm. The ideal way is tn 
prebait the field before the corn is planted. If 
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this is not practical, bait when the corn starts 
to break through the ground. A bran-cryolite 
bait made up at the rate of I part of cryolite 
to 9 parts of bran is applied at the rate of 30 
to 40 pounds per acre. Some growers prefer 
to use molasses and water with the bait thus 
making a wet bait. The writer uses a dry bait. 
1'he advantage of a dry bait is that there is 
no waste of bait and it can be applied from a 
plane. The above mentioned bait is harmless if 
it falls upon the plants. 

Varieties 

Many varieties have been tested under Idor- 
ida conditions and the 3 menti<jned in this paper 
have .shown the most promise not only for 
adciptability, but for yield and response to ear 
treatments. Screening tests are being conducted 
in various parts of the state to find varieties 
that are even better than these three varieties. 

Insecticihe Treatment of the Ears 

.So far no corn has been grown in the Man- 
atee section that has entirely withstood the at- 
tacks of ear worms. It is t.'ue that several vari- 
eties have a fair degree of resistance but to 
insure a clean ear it is necessary to treat the 
ear with insecticides. The writer has used a 
heavy mineral oil (330 Saybolt) and 0.2% 
j)y rethrum preparation which is injected at the 
(lo.sagc of 1/4 teaspoonful or ^h. cc of oil into 
the tip of the ear when the silk has wilted. The 
pyrethrum had been extracted in a kerosene 
type oil. The oil is injected by means of a 
jiump oiler similar to that used by mechanics. 
It is necessary to w'ait until the silk wilts be- 
cause pollination has then taken place and a 
fully developed ear will be the result. All ears 
should be treated. The top ear matures earlier 
.so it .silks before the lower ears. This frequent- 
ly necessitates 2 oilings. Oiling too early or 
when the silk ivS green results in a misshapened 
ear. Oiling too late or after the silk has 
browned may fail to kill the worm because it 
has progressed too far into the ear. The effect 
of ear treatment on Golden Cross Bantam xs 
given in Table 1. 

This paper has dealt with the oil injection 
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of individual ears which gave a very good 
control. Jn more recent tests not rej>orted here- 
in, DDT has been tested as an earworm con- 
trol. Jn all of these tests, a partial control has 
been indicated but in no case have the results 
been comparable to those of the oil injection 
method. 

Several growers are using a DDT dust 
on their corn but are going to sui)j)lement it 
with an ear oiling. One grower has a power 
duster and has given his corn 2 dustings and 
the «'lrd and final dusting will be done by plane. 
After that he intends to oil the corn with oil 
and pyrethruni. 

Cost of Insecticidk Applications 

A final application of DDT dust ap- 
plied by plane at the rate of oO pounds per 
acre costs $4.72/5 per acre. Plane dusting costs 
4 cents per pound and the jirepared 3% DDT 


dust costs T) 1/4 cents per pound. This is a 
higher rate of dust per acre than usually 
recommended but the grower wanted a good 
final dusting of the corn. 

The cost of the oil and py rethrum figured 
on the basis of iVz gallons per acre costs ap- 
proximately $2.37 per acre exclusive of labor. 
A man can easily oil 1 (),<)()() ears in a day. 

CONCI.USTON 

Sweetcorn has a definite place in Florida ag- 
riculture. 'J'he growing of hybrids suited to 
our climatic conditions plus the insecticidal 
treatment of the ears should be an inducement 
for growers to supply the northern demand 
with good sweetcorn. 
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SWEET CORN VARIETY TRIALS 


F. .S. Jamison 

Florida Agricidtural Experiment Station 
(lainesville 

Corn is a New World Crop. The early ex- 
plorers of this continent recorded its impor- 
tance as a food crop of the natives. Sweet corn 
however was not mentioned until Sullivan’s 
expedition up the Susquehanna Valley. From 
that time until the present, sweet corn has been 
highly esteemed by Americans as a vegetable. 
The number of varieties has increased and 
changed from year to year until at present 
there are hundreds of sweet corn varieties. 
Many of the varieties are quite similar in the 
appearance of the ear ; the only reason existing 
for varietal distinction being the season of pro- 
duction, size of stalk or some other plant char- 
acteristic. There are varieties, however, which 
jiroduce eight-rowed ears and varieties produc- 
ing as many as twenty rows of kernels; vari- 


eties producing blue, white, yellow and black 
kernels; varieties producing long ears or short 
ears. In fact, there appears to be no limit to 
the types of ear that seedsmen and others have 
developed. 

Even though the 1940 census reports that 
l^orida produced more than 0,000 acres of 
sweet corn, it is doubtful if as many as KH) 
acres were produced. There is an inclinatio»i 
for southern growers to list any corn used for 
roasting ears as sweet corn. Nothing could be 
farther from the truth. Sweet corn is a distinct 
type of corn and requires different culture and 
handling from field corn. 

In Florida varieties of field corn are avail- 
able that will produce a crop at a lower fertility 
level and on dryer soil than will sweet corn. 
That it was Ijelieved for years that sweet corn 
could not be produced in the south may have 
been in part due to the fact that it was grown 
as field corn. With the introduction of hybrid 
sweet corn, the growing of sweet corn was 
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again tried in many southern areas and even 
when produced as field corn fair crops were 
produced. When grown as a vegetable at a 
higher fertility and moisture level certain of 
the hybrids were found to be most satisfactory. 

The F'lorida Station recognizing the superi- 
ority of sweet corn over field corn as a vege- 
table has been interesited in developing a sweet 
corn for Florida. Dr. Hull has been testing 
sweet corn varieties for a number of years 
None were satisfactory for crop production 
when grown in central Florida with the same 
culture treatment given field corn. Thus, a 
sweet corn breeding was begun and the proba- 
bility exists that from this breeding program 
will come varieties superior to any we now 
have available. 

However, in testing the existing varieties, 
Dr. Hull found some that were outstanding, 
(lolden (Toss Bantam being perhaps the most 
consistent performer. When this variety was 
grown on soils of moderate fertility, fertilized 
liberally and furnished adequate moisture, it 
responded by producing a stalk half again as 
high and larger ears. Since then other varieties 
have been found that produce satisfactory 
crops. In addition to Cioklen Cross Bantam, To- 
ana, Illinois Holden No. 10 and Tri State are 
all acceptable. 

Yield, however, is only one factor that must 
be considered in selecting a sweet corn for 
Florida. Quality is what sells sweet corn and 
if the variety does not possess high sugar con- 
tent, tender pericarp, well shaped ears, kernels 
of good depth and color, it is definitely lacking 
and should be discarded for varieties possess- 
ing the.se characteristics. Hybrid corn is well 
adapted because of the uniformity of ear de- 
velopment; usually one harvesting being suffi- 
cient. Other desirable characteristics in a vari- 
ety are resistance to ear worm damage, a non- 
suckering stalk and a stalk that will not lodge 
easily. Another characteristic that apparently 
varies is the length of time that the ear will re- 
main in the milk or pre-dough stage. This 
under the high temperature condition usually 


prevailing at harvest time would be extremely 
desirable. 

This year the Florida Agr. Experiment Sta- 
tion has IS promising varieties planted at four 
locations in the state. Included in this test are 
four strains of Golden Cross Bantam. In ad- 
dition to these 18 varieties, another 20 varieties 
are being grown at Gainesville. Thus, 38 
varieties or strains of sweet corn are being 
tested this year. All are hybrids. In evaluating 
these varieties for use in Florida, it is essential 
that something be known of what is wanted in 
sweet corns. At present it appears that an ear 
of moderate length — 7 to 8 inches long, with 12 
to 14 rows of yellow kernels — is desired. The 
ear should be protected by a tight husk th.at 
extends at least 1 inch beyond the end of the ear 
and this husk should remain a good green in 
color through harvesting and transit. Thus far, 
growers have been only slightly interested in 
season of maturity. Hybrid corn matures uni- 
formly and usually the whole crop can be har- 
vested at one operation. This characteristic is 
undesirable as well as desirable, in that it 
reduces the length of the shipping season from 
any particular field. To extend the season, 
growers will probably find it advantageous to 
use several varieties as well as making ad^i 
tional plantings of the same variety. Thus, in 
the corn variety test time of maturity will be 
given considerable emphasis. 

Methods of worm control are available and 
no grower should expect to grow sweet corn 
for shipment without worm control. Thus far 
the injection of oil into the tip of the ear has 
been the most satisfactory control, although the 
use of DDT appears very promising. 

Sweet corn deteriorates rapidly after removal 
from the plant. The deterioration of quality 
is inhibited by low temperatures. To maintain 
quality it is essential that the temperature of 
the ear be lowered immediately after harvesting 
And held at this temperature until it reaches 
the consumer. The production of quality corn 
is of no avail if the corn is not handled prop- 
erly during the period of preparation for and 
transit to market. Precooling facilities should 
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be available to lower the temperature to a maxi- 
mum of 35'^ F. and every effort made to hold 
this temperature during transit. 

If Florida growers deliver uniformly high 


quality sweet corn to Northern markets, there 
is a large potential market available; for low 
quality wormy corn there is virtually no mar- 
ket. 


CHEMICAL CONTROL OF WEEDS ON 
FARM DITCHES 


Mrs. Ruth WEixiE worth 
Belle Glade 

Since we started farming in 1932 we have 
always tried to keep the ditch banks and levees 
of our farm as clean of weeds as possible. I 
well remember in the first few years when we 
would find a sprig of Jew grass, how we would 
pull and take it to the house and burn it, to 
keep it from spreading, for we were aware 
that it might be infected with mosaic that 
could be carried to the celery by aphids or 
other biting insects. 

As our land became more used, the weeds 
multiplied faster than we were able to combat 
them, especially in the last few years since 
labor has been so high and scarce. Our loss 
from mosaic celery has run as high as thirty 
to forty percent in some fields and the loss in 
returns has run well into the five figures in 
one season. 

So when information came from various 
sources about chemical sprays that would kill 
weeds, we immediately began to learn all we 
could about them. 

When 1 tell you that on our celery farm of 
320 acres we have seven miles of ditches and 
on our entire acreage we have 35 miles, you 
will realize why we were so interested. 

The weeds on these ditch banks harbor not 
only the mosaic disease I have spoken of, but 
also the insects to carry the disease to the 
celery or other mosaic susceptible crops as 
well as numbers of other destructive insects to 
vegetable crops. 

The water hyacinths clog up our farm 
ditches in a few months after being cleaned 


with a dragline with hyacinth bucket. These 
hyacinths, it is claimed, holds back the flow 
of water as much as thus not allowing 

the water to reach our pumps after a heavy 
rain fall as fast as it should. 

This past season, we have had the opportun- 
ity to try, in cooperation with the Everglades 
Experiment Station, a number of the new 
chemical weed sprays and have found some 
that work very well, killing the weeds that 
grow on the banks, as well as the hyacinths. 
The cOwSt of some of the si)rays is still too 
high, but T believe with the demand for the 
volume that will be used, the.se sprays will be 
materially reduced in cost. 

We estimate that to clean both sides of a 
six to seven foot ditch of a fairly heavy weed 
growth, would cost, at our present labor scale 
and inefficiency, about $100. These weeds 
should be hauled away, for Jew grass and 
purslane wifi not die when uprooted, but will 
continue to grow and be a menace. This esti- 
mate does not include the cleaning of canals 
of hyacinths with the dragline. 

In comparison to hand labor, we now can 
spray the same mile of ditch with one of the 
new 2-4-D\s of a 40% concentration. We 
would use about 800 gallons of a solution made 
up of 1 gallon of the chemical to 225 gallons 
of water. This will only require two men ap- 
proximately three hours or a total cost for 
labor and materials of about $33.00. 

We use our celery spray machine that has 
a tank that holds 225 gallons of spray mixture. 
The pressure is held just below 200 pounds. 
Where the weeds are large or for spraying 
along our St. Augustine grass covered levees, 
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we use an orchard nozzle with a large holed 
disc. One man slowly drives the machine along 
while the other sits on a platform built beside 
the spray tank and plays the spray from the 
nozzle onto the weeds and hyacinths. 

On ditches that do not have a heavy growth 
of weeds, or young weeds which are much eas- 
ier killed, we use a boom that reaches out lo 
the middle of the ditch and has fish tail nozzles 
every eight inches. By driving slowly first on 
one side and then the other, all the weeds and 
hyacinths receive sufficient chemical to kill 
them. 

We have found that one of the spreaders, 
commonly used with other sprays, increases the 
efficiency of the chemical weed spray under our 
hard water conditions. 

We have been able to kill the elderberry 
bushes and other small bushes that start to 
grow on our levees as well as the sprout that 
comes up around the Australian trees we use 
for windbreaks. 

Now that sufficient 2-4-1) is available w'e 
have started a regular ])rogram of weed control. 
All ditches at oiu celery farm and around our 
‘pastures have recently been sprayed and the 
weeds and hyacinths are dying — some w’eeds 
wilt and die quickly while others take more than 


a week, as the chemical must be carried down 
to the roots, but they all eventually die. 

We will spray our ditch banks every 45 to 
fiO days as needed through the summer month.s, 
as we are using a cover crop of Egyptian wheat 
which is not affected by 2-4- D. Tn the fall, 
a few days before we start transplanting our 
celery into the field, we will thoroughly spray, 
with a little stronger solution, the ditch banks 
around the block to be planted — this spraying, 
according to tests, will keep the ditch banks 
nearly free from growth for the ninety days 
that it will take to bring the crop to harvest. 
C'elery and other vegetable crops are .so sus- 
ceptible to the w'eed sprays that even a fine 
mist from the spray will seriously damage or 
kill it, so no spraying can be done around the 
fields after the crop is once transplanted to the 
field. 

Our levees are covered with Sti Augustine 
grass that is not affected by the weed spray so 
we can keep weeds far enough away from the 
celery, that we feel we can cut down a great 
deal, if not nearly eliminate mosaic from our 
celery fields. By destroying the hyacinths w’e 
will much improve the efficiency of our drain- 
age system. By eliminating weeds, we w'ill also 
greatly improve the general appearance of our 
farm. 


INSECTS AFFECTING SWEET POTATOES 
IN THE EVERGLADES 


W. D. Wylie 

Florida Agrunltural Experimeni Si at ion 
Everglades Station 
Belle Glade 

The growing of sweet potatoes for the pro- 
duction of starch is a new industry for the 
Everglades. Prior to 1942, no sweet potatoes, 
other than small home plantings for food, were 
grown in this area. At pre.sent a considerable 
acreage is devoted to the production of starch- 
type sweet potatoes. Expansion of this acre- 


age is anticipaterl. These developments give 
rise to the question of insect pests of sw^eet 
potatoes and their possible significance in tins 
area. Insects are limiting factors in production 
in many sweet potato growing regions. Thus, 
it seems desirable to record some preliminary 
observations made during the past three years 
on the insects that attack sweet potatoes in 
the Everglades. 

In a general way the period during which 
these observations were made was character- 
ized by less than normal rainfall. The effect 
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of this condition on the insects involved is not 
fully known, but indications are that several 
species tend to be nnich more prevalent and 
injurious during periods of drought. Practically 
all the observations were made in areas where 
potatoes were being grown for the first time. 
Some of the insects will undoubtedly become 
much more injurious if successive crops of 
sweet potatoes are growti on the same land. 
This is true in spite of the fact that the natural 
factors of control may have a better chance to 
make their influence felt after the insects have 
become well established. 

The sweet potato weevil, Cylas f ormicariiis 
Fab., is the principal insect pest of sweet po- 
tatoes in many areas of the world. Where no 
control measures are employed, it is capable of 
complete destruction of the crop. That it will 
be a factor to be considered in sweet potato 
production in the Everglades has been amply 
demonstrated. However certain differences be- 
tween the procedures involved in production of 
potatoes for starch and for table use will auto- 
matically decrease the chances for weevil injury 
to the starch potatoes. No storing or curing 
will be required where potatoes are to be used 
for starch. Thus there will be no chance for 
the weevil population to build up after harvest- 
ing. Also the presence of one or two weevil 
larvae in eating potatoes would make them un- 
fit for food, but might not greatly decrease 
their value for starch production. 

The adult sweet potato weevil is about 1/4 
inch long. Its head and wing covers are blue- 
black while the prothorax and legs are bright 
red. It is rather slender and superficially, re- 
sembles a large ant. It has well developed wings 
and is capable of flight. It is attracted to lights 
and large numbers are sometimes caught in 
light traps in the vicinity of heavily infested 
potato fields. However, as a rule this weevil 
does not resort to flight and is seldom seen 
except by those who search for it. In infested 
fields adult weevils can best be found by exam- 
ining exposed potatoes at or just below the 
surface of the soil. They feed on the above 
ground portions of the plant as well as the ex- 
posed potatoes. However, this feeding appears 


to be of little significance on starch potatoes. 
The eggs are deposited in the exposed potatoes 
and in the stems of the plant. The larvae thal 
hatch from these eggs are dirty white or grey- 
ish, legless grubs that attain a length of 1/3 
inch. It is this stage that causes the principal 
damage. They tunnel through the potatoes and 
stems until full grown. Heavily infested pota- 
toes may be completely destroyed by the feed* 
ing of these larvae. Even the presence of one 
larva may be sufficient to injure the potato 
and afford a means of entrance for decay or 
ganisms which may c'uise the potato to rot 
The amount of damage caused by the larvae 
tunneling the stem is often difficult to ascertain. 
Where the base of the stem is completely 
tunneled, as is often the case, the yield of po- 
tatoes is undoubtedly reduced considerably. The 
feeding of the larvae in the stems is also often 
instrumental in reduction of stand. The pres- 
ence of one larva in the stem of a newly set 
plant may kill it. When potatoes are not har- 
vested in the Fall, the weevils may kill many 
of the plants by attacking the new runners in 
the Spring. In one field a heavy infestation 
of weevils and a dry Spring caused a loss of 
more than half the plants. 

Many factors that contribute to high inci- 
dence of weevil injury remain to be studied. 
However, variety, type of soil, and moisture 
relations apjpear to have considerable influence 
on the amount of injury caused by weevils. 
Only a few observations were possible on vari- 
etal differences in weevil injury. The most 
susceptible variety showed 65% infestation of 
the potatoes at harvest while the least suscep- 
tible variety showed only 15% infestation. This 
difference appeared to be due principally to the 
fact that in the heavily infested variety a much 
larger percentage of the potatoes were exposed 
above the surface of the soil. These figures 
may be somewhat misleading in that some of 
the infested potatoes rot and no trace of them 
is found at harvest time. Potatoes grown on 
sandy soils seem to be attacked by weevils much 
worse than those grown on organic soils. The 
reason for this difference is not known, but 
might be tied up with moisture relations and 
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differences in vegetative growth of the plants. 
Weevils were also observed to be much more 
prevalent and injurious under dry condition.-* 
than they were during wet periods. 

Wild host plants of the sweet potato weevil 
appear to be of no significance in the Ever- 
glades proper. Ipomoca harhigera Sims, has 
been recorded as a host plant in Louisiana, but 
it appears to he very rare in the Everglades. 
The seaside morning glory, Ipomoca pcs-caprae 
(L.) Sw'eet, is also a host plant and occurs 
on the coasts but has not been observed grow 
ing wild in the interior. 

'fhe moon vine, Calonyciion aculeatum (L.) 
House, has been recorded as a host but exami- 
nation of large numl)ers of this plant growing 
in the vicinity of heavily infested potato fields 
has failed to verify this observation. The find- 
ing of the larvae of another weevil, Crypior- 
hynclms longus Lee., in the stems of moonvine 
leads the writer to believe that the earlier rec- 
ords refer to that species. This would be easily 
possible since the larvae of the two species 
superficially resemble each other. 

Natural enemies of the sweet potato weevil 
appear to be of little practical importance. No 
enemies other than ants have been observed to 
molest the adult weevils, (^ne parasite of the 
immature stages that has also been recorded by 
Cockerham (1944) from Louisiana has been 
recovered in the Everglades. 'This is Microhra- 
con punctatus Mues. Neocatolaccus tylodermac 
Ashm. also appeared to be parasitic on C. form- 
icarius. The other species that were bred from 
vines that were infe.sted with both C. formicar^ 
ius and C. longus were Eupelmus cyamceps 
Ashm., Arthroiysis sp., Hetcrospilus sp. and 
Euderus n. sp. Additional work is needed to 
clarify the status of these insects, but in the 
observations made thus far none of them were 
sufficiently abundant to be of any practical val- 
ue in reducing the population of weevils. 

Sweet potato weevil larvae that were killed 
by fungi were sent to Miss Vera K. Charles^ 
Division of Mycology and Disease Survey. 
Bureau of Plant Industry, Soils and Agricul- 
tural Engineering, Beltsville, Maryland. She 
was able to isolate a Fusarium, apparently F. 


solani App. and Wr. var. minus which has been 
previously recorded from this host. In addi- 
tion another fungus which appeared to be a 
species of Spicaria was recovered. Although 
these fungi were more prevalent than the para- 
sites mentioned above the i>ercentage of weevil 
larvae killed by them was very low. 

Another weevil that attacks sweet potatoes 
in this area is Cryptorhynchus longus. The 
adult is considerably smaller than the sweet 
potato weevil, being only about 1/8 inch long. 
It is grayish brown in color with a large, light 
colored area on the tips of the wing covers and 
does not at all resemble the adult of the sweet 
potato weevil. The larvie however, as already 
mentioned above, are very similar in appear- 
ance upon casual examination. Moonvine seem» 
to be the original host in this area and the 
name moonvine weevil is suggested. Although 
it attacks sweet potatoes readily there appears 
little danger that it will become a major pest 
of this crop. The reason for this view is the 
fact that the weevils appear to prefer old woody 
tissue and the larva' have been found in only 
very old potatoes. They also tunnel through the 
older stems of the plant and in a few instances 
have become fairly abundant. A search of the 
literature failed to reveal any previous record 
of this insect as a pest of sweet potatoes. 

A third species of insect that attacks the 
underground portions of the potato plant is 
the wire worm, Mclanotis communis Gyll. 
Sometimes the wireworms bore into the potato 
and tunnel for some distance before emerging 
again to enter the soil. More often they do 
not enter the potato, but feed from the outside 
making shallow irregular holes. Such feeding 
is chiefly injurious in that these holes thus 
eaten become the avenues of entrance for decay 
organisms. If these holes are abundant they 
may also become filled with soil, making the 
process of washing the potatoes more difficult. 
In none of the fields thus far observed has the 
wireworm population been very great. Thus 
it is impossible to predict how much damage 
might be expected where there was a heavy in- 
festation of wireworms. 

An aphid has also been found to feed on the 
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nndergfround portions of the sweet potato plant. 
Specimens were sent to Dr. Clyde F. Smith, 
University of North Carolina, Raleigh, North 
C arolina, for determination. He placed it in 
the genus Prociphilis and stated that it appeared 
to be an undescribed si)ecies. A search of the 
literature failed to reveal any references to 
aphids that attack the sweet potato plant below 
the surface of the soil. This aphid undoubtedly 
has other hosts than potato, however, since i^ 
has been recovered in widely scattered areas 
where it could scarcely have been carried with 
the sweet potato plants. 

The wingless adults are yellowish in color 
with a white, stringy, waxy covering dorsally. 
They feed on all sizes of roots and have occa- 
sionally been found on large potatoes. How^- 
ever, they seem to prefer the smaller roots 
and are usually found most abundantly from 1 
to 3 inches below the surface of the soil. This 
insect seems to be favored by fairly dry soil. 
Sometimes very heavy infestations of these 
aphids build up in the late spring. The effect 
of these aphids on yield was not determined. 

During 1945 many large areas of sweet po- 
tatoes were completely defoliated by the swe#‘t 
potato hornworm, Herse cingulata Fab. .Al- 
though this insect had been seen in small num- 
bers in previous years very little defoliation 
resulted from its feeding. The adult is a large, 
grayish hawkmoth with pink spots on the sides 
of the abdomen. The larv<e which attain a 
length of 4 inches are usually striped and vary 
in color, but may be distinguished from cut- 
worms by the large size and the “horn*' on 
the dorsum near the posterior end of the body. 
The pupal period is passed in the soil. 

The importance of this insect as a pest of 
sweet potatoes has not been determined. When 
hundreds of acres are completely defoliated in 
a very short time it is very spectacular. How- 
ever, even when no other food is available the 
larvae have not been observed to feed on the 
buds of the plants although the leaves may be 
entirely devoured. The sweet potato plant has 
a remarkable ability to recover from this de- 
foliation and in many instances the plants had 
put%n an entirely new and complete set of 
, h 


leaves within two weeks. The amount of re- 
duction in yield caused by this defoliation ai>- 
pears to be very slight. In some instances it 
even appeared that the defoliation might have 
been l)eneficial. The leaves were heavily in- 
fested with sucking insets and were quite yel- 
low'. The new leaves that grew on the planrs 
were a normal green color and the infestation 
of sucking insects seemed to have been elim- 
inated. 

When all the leaves have been strii)ped from 
a field the hornworms migrate in large num- 
bers. Where newly established fields are avail- 
able nearby the hornw /ms may be capable of 
causing considerable damage since defoliation 
of new'ly set plants would undoubtedly cause 
the death of many such plants resulting in a 
poor stand. I'ortunately the numerous water 
control ditches in the area can be made to serve 
as satisfactory barriers to the migrating worms 
by seeing that they are not covered wdth vege- 
tation and that the banks are very nearly ver- 
tical. 

Natural enemies of the hornworms seem to 
be of little value. Birds probably consume 
large numbers when outbreaks occur, but since* 
the larvae feed at night and underneath the 
foliage until quite large most of the damage 
done before the work of the birds becomes ef- 
fective. One ])arasite, Stiirmia inca Tns., has 
been reared from hornw'ornis. In none of the 
fields observed did parasitism become higher 
than five percent. It api)eared that the life 
cycle of this parasite is not very well synchro- 
nized w'ith that of its host. In some of the fields 
that had been defoliated large numbers of the 
parasitic flies were present after practicall) 
all the hornworms had entered the soil to pu- 
pate. In many of these fields another genera- 
tion of hornworms (levelo])ed and reached out- 
break proportions, but practically all of the 
parasites had long since died or moved on to 
other areas. 

The southern armyworin, Prodenia cridinia 
Cram., also is capable of completely defoli- 
ating fields of sweet potatoes. It often occurs 
in large numbers in the .same fields with the 
hornworms mentioned above. However it dif- 
fers from the hornworm in that it has a 
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large number of host plants other than sweet 
potato. The methods of feeding, migration 
and habits of the southern armyworni are 
very similar to those of the hornworm. Dur- 
ing the course of the observations reported 
herein the southern army worm has caused 
extensive defoliation of sweet potatoes much 
less often than has the hornworm. The nat- 
ural enemies of the southern armyworm as 
they occur in potato fields have not lieen stud- 
ied. 

Another caterpillar that has caused rather 
severe defoliation of some small plantings of 
sweet potatoes is the sweet potato leafroller. 
Pilocrocis tripunctatu Fab. The greenish cat- 
erpillars attain a length of J inch. They fold 
the leaves and tie them together with silk. 
They are very active when disturbed. Pre- 
sumably this insect will not l)ecome a very 
serious pest of sweet potatoes since no com- 
mercial plantings have been defoliated. 

'I'he spotted cucumber beetle, Dwbroiica 
(iuo(fccimpun€fata Fab., and the banded cu- 
cumber beetle, Diabrotica baltcata Lee., often 
become very abundant in sweet potato fields. 
However their feeding on well established 
plantings apj)ears to be of little significance. 
These insects sometimes occur in considerable 
numbers in newly set fields. When weather 
conditions are unfavorable for the establish- 
ment of the new plants it seems likely that the 
feeding of cucumber beetles may be of some 
importance in reducing the stand. There is 
also a possibility that the larvie may become 
sufficiently abundant in the soil to injure the 
potatoes. Smith (1923) has described such 
injury in Louisiana. 

Cutworms have on a few occasions caused 
some damage by cutting off mwly set ])lants. 
I'he species most often involved has been 
the granulate cutworm, FePia subterranea F. 
Where the land has been properly prepared and 
no weed growth is allowed to become estab- 
lished this insect should not become an impor- 
tant pest of sweet potatoes. 

Several sucking insects attack the above 
ground portions of the sweet potato plant in 
this area. Of these, two sfiecies have been 
seen in sufficient numbers to merit further 


attention. These are the potato leaf hopper, 
Rmpoasca fabac Harris, and the garden flea- 
hopper, Haltictis citri Ashm. Of these the for- 
mer has been observed in large numliers much 
more often than the latter. The injury caused 
by these two species is very similar. Both 
the adults and the nymphs feed by sucking 
plant juices from the under side of the leaves. 
Heavily infested leaves become yellow and 
eventually die. However, it appears that popu- 
lations of insects that would prove fatal to 
many species of plants have little eflfect upon 
sweet potato plants. In addition the potato 
plants are constantly putting out new leaves 
to take the place of those injured by the in- 
sects. There can be little doubt that these in- 
sects cause some reduction in yield when they 
are present in large numl)ers for long periods. 
However except in periods of drought the 
plants seem to do fairly well in spite of the 
insects. In experimental plots the control of 
moderately heavy infestations of leafhoppers 
did not result in significant increases in yield. 

No attempt has been made herein to give 
a complete list of the insects that may attack 
sweet potates in the Everglades area. Quite a 
few insects, other than those listed, were col- 
lected on sweet potatoes during the course 
of these observations, but they have purposely 
been omitted because in the opinion of the 
writer they will be of little or no economic 
importance. Some of the insects included in 
this paper may not prove to be so important 
as pests of sweet potatoes as might at first ap- 
pear. The exact status of most of them remains 
to be determined. One of the most remarkable 
features of the sweet potato plant is its abil- 
ity to recover from attacks of insects that 
would be fatal to other less hardy plants. This 
is indeed fortunate in that sweet potatoes are 
a long season crop of relative low value per 
acre and chemical control of all its insect 
enemies would be too costly. 
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THE DEVELOPMENT OF NEW BEAN 
VARIETIES FOR FLORIDA 


G. R. Townsend 

Florida Agriadtural Experiment Station 
Everglades Station 
Belle Glade 

The breeding of new varieties of beans at 
the Everglades Station originated with an 
effort to learn whether any known varieties 
were resistant to bean rust. Bean fields in 
south Florida were ravaged by the rust dis- 
ease in the 193fi-37 season, and again the fol- 
lowing year. Although it was found that sul- 
phur fungicides would control this disease 
and powdery mildew, it was considered de- 
sirable to determine whether any existing vari- 
eties were resistant to bean rust. 

During the 1930-37 and 1937-38 seasons 
tests of a considerable number of varieties of 
beans were conducted in the greenhouse" by in- 
oculating young potted plants with the 
spores from rusted vines. Bountiful, Black 
Valentine, Tendergreen and Kentucky Wonder 
beans proved to be very susceptible. On the 
other hand a number of new stocks from the 
Ferry Morse Seed Company were more or 
less resistant. One stock, 6651, of the Kentucky 
Wonder type, was practically immune in all 
the tests conducted in the two years. This l)ean 
was only slightly affected by rust in plantings 
made at six other locations by cooperating 
pathologists from Florida to Maine. It also 
was resistant to infection by the powdery mil- 
dew fungus when grown in the greenhouse 
with such very susceptible varieties as Boun- 
tiful and Black Valentine. 

A cross of the rust and mildew r^si.stant 
6651 with the susceptible Bountiful variety 
was made at the Department of Plant Breed- 
ing at Cornell University in 1938. The prog- 
eny of this cross were tested and selected 
through seven or eight generations and a num- 
ber of very resistant lines of bush snap beans 


were developed. None of these however had 
sufficient quality to be introduced as new vari; 
eties, but they have indirectly contributed to 
the development of one of our new beans as 
I shall indicate later. 

In 1940, we received 47 lots of hybrid bean 
seed from Dr. B. L. Wade of the U.S.D.A. 
Vegetable Breeding Laboratory at Charleston, 
South Carolina. These beans were segregating 
stocks in the third and fourth generations 
from several crosses. Single plant selections 
were made from seven lines in the spring of 

1940 when rust and drouth had severely 
crippled most beans. The next fall five more 
lines were dropped and only two were carried 
on by single plant selection. Beginning in 

1941 these two lines were increased until it 
was possible to release stocks to seedsmen in 
1943. These new selections were named the 
Florida Belle and the Florida White Wax. 
Both were much more resistant to rust than 
the Bountiful bean. The Florida Belle has 
been planted extensively in the last two years 
and has earned a place as a standard variety 
for the Everglades area, and in north Florida. 
On the sandy soils in eastern Palm Beach 
and Browar^l Counties, the h'lorida Belle has 
not always shown the quality of which it is 
capable under more favorable conditions. The 
Florida White Wax has not won recognition 
in this State. We have had reports that it 
looked good as a canning bean in California. 

The Florida Belle was derived from a cross 
between Stringless Black Valentine and U. S 
No. 5 Refugee. Resistance to rust and powder) 
mildew was obtained by selection in the first 
and second Florida generations. Tolerance of 
drouth conditions had been noted in the breed 
ing material before it was released by the 
Vegetable Breeding Laboratory, and the first 
selection in Florida was made under drouth 
conditions. Resistance to common bean mosaic 
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is inherited from the U. S. No. /> Refugee bean, 
one of the parental types. 

Florida Belle beans produce large bushes 
with very strong stems, and a luxuriant foli- 
age. The plants stand erectly, and are moder- 
ately branched. The pods are borne well up 
in the plant and do not become blemished by 
contact with the soil. The pods are about 7 
inches long and narrow and are slightly oval 
in cross section. It is classed by the trade as 
a flat bean. The pod color is lighter than 
Bountiful and Plentiful and does not become 
shiny or greasy with age. Canneries have ex- 
pressed a liking for Florida Belle because 
the pods are not too broad for their clippers 
and are long and straight. On the fresh mar- 
ket the Florida Belle competes favorably with 
the Black Valentine. Many growers have found 
the Morida Belle a more productive bean than 
other common varieties. Yields of more than 
200 hampers per acre at the first picking 
have been obtained. 

While the Florida Belle bean was being 
developed tlic trial plantings were in close 
proximity to the other hybrid lines which we 
were developing. The segregation of a few 
seeds with colors not typical of Morida Belle 
was noted in the fall of 1942 in the sixth 
generation in Florida. This could only mean 
that a new cross had occurred naturally, pre- 
sumably in the fall of 1941. It was assumed 
that a cross had occurred between Florida 
Belle and one or more of the disease resistant 
lines established by crossing Bountiful with 
Kentucky Wonder 6651. Seed coat colors and 
plant characters which developed in the prog- 
eny of the new hybrids indicated this to be 
true. 

Single plant selections were made from sev- 
eral of the new hybrid lines in 1943, and in 
each succeeding year until now there are over 
1(X) selections which have been' derived from 
the new hybrid material. These are closely 
related lines and in the main differ only slight- 
ly with respect to plant habit, pod type and 


color, flower color and seed color. Several of 
these lines should be carried on for the pur- 
pose of making further selections, particu- 
larly with the object of developing resistance 
to the root rotting fungi prevalent in the 
east coast sandy soils. 

One of the new lines developed from a single 
plant selection in 1944 has been sufficiently 
fixed and the seed stock has been increased 
enough so that it has been released to seeds- 
men this spring. This new variety has been 
named the Dixie Belle. 

The Dixie Belle is a round podded green 
bush bean. Its relationship to Florida Belle 
is indicated by the inclusion of the word Belle 
in the name. This relationship is clearly seen 
also in the erect habit of the plant, the very 
stout stem, and the method of branching at 
about a 45 degree angle. The pods are about 
6 inches long, round, fleshy and stringless. In 
color they are lighter than Tendergreen. Most 
of the pods are straight to slightly curved. 
They are smooth while young, but may show 
a few creases as in Kentucky Wonder when 
fully mature. The Dixie Belle plants are 
large, vigorous, and resistant to several dis- 
eases, including rust, mildew, mosaic and root 
rot; although the term resistance should not 
be interpreted to mean immunity. In the field 
plots at Belle Glade this spring these beans 
have been grown successfully without the use 
of fungicides. The Dixie Belle promises to be 
a very productive bean as it blooms profusely 
and sets a heavy crop of pods. 

Specimens of the Florida Belle and Dixie 
Belle beans have been passed among the audi- 
ence. It is our opinion that these varieties will 
shortly dominate all other bean varieties in 
Florida because of their quality, productivity 
and resistance to several of the diseases aflfect- 
ing beans in Florida. The development of 
these varieties stands as' testimony to the 
value of breeding and selecting beans adapted 
to the conditions and requirements of Florida. 
The work should be continued not only with 
beans but with all vegetable crops. 



GROWING AND MARKETING OF SWEET CORN 
IN THE RUSKIN AREA 


Lyle C Dick man 
Riiskin 

First, to give you a background of raising 
sweet corn in the Ruskin area, I will tell you 
our soil type and growing conditions. The soil 
at Ruskin is a Park wood fine sandy loam un- 
derlain with a “hard-pan” of shell marl about 
2% feet below the surface of the ground. This 
“hard-pan” helps hold the moisture up in the 
root area. Since we have artesian wells, water 
supply offers us no problem. The land is a 
sandy loam, therefore the natural fertility is 
fairly low. 

The first planting of this year’s corn crop 
was planted during the latter part of Januar> 
and successive plantings made until March 
13th, Last year’s plantings were 1211 acres of 
(jolden Cross Bantam. This year’s crop is 150 
acres of loana. These plantings were made im- 
mediately following crops of lettuce, cauli- 
flower and tomatoes to use up what fertilizer 
was left in the ground. The average nitrogen 
reading at the time of planting was 20 pounds 
per acre. The corn was planted in rows 3^/2 
feet apart and 10 rows to the block. The aver- 
age di.stance between each plant is about 10 to 
12 inches. The seeds were placed just below 
the ground level in a small trough, (iermina- 
tion was good in all plantings, so we got 
about 100% live at the beginning. 

After the first plantings were getting a good 
start we had an unexpected 4% inch rain 
along with several other smaller rains. This 
set the corn back considerably since loana 
likes dry weather. We had no other varieties 
of corn planted so we were not able to com- 
pare loana with others in respect to moisture 
conditions. We do know though that later 
plantings that did not receive this excess rain- 
fall made much better corn. 

Since the nitrogen, phosphate, and potash 


content of the soil was fairly good at the time 
of planting, due to the fact that all of the 
fertilizer was not used up by the previous 
crop, our fertilizer program was very simple. 
The only thing applied to any of the corn was 
about 125 pounds of nitrate of soda and it 
was broadcast over the fields and not applied 
in bands. Some fields of Golden Cross Ban- 
tam last year received no additional fertilizer 
at all and still made a fairly good crop. Fre- 
quent cultivation to loosen the soil seeme<l to 
do as much good as an application of nitrogen. 
When the corn was about 18 inches high some 
fields showed considerable “yellowing” and 
some stunting after the heavy rains. The yel- 
lowed leaves looked very much like zinc defi- 
ciency so we tried some nutritional spray test 
plot.s. (iood results were obtained from an 
application of 2 pounds zinc, 2 pounds Mg. 
SO*, 4 pounds Mn SO^, and 1 pound of lime 
in combination while an application of eac:i 
individual compouml did no good, and in the 
case of Mg. SO* burned the plant. 

As all of you know, about the biggest hea 1- 
ache in raising sweet corn is control of corn 
ear worm. In last year’s crop you had to look 
at a good many ears to find one without worm 
damage. At the end of May we gave up and 
let the worms have the rest of the crop. We 
didn’t mind the worm on the silk end so much, 
it was the one that crawled down the side of 
the ear and began eating that bothered us. So 
far this year we have either been lucky or 
DDT has given us fair control of the corn- 
ear worm so far. We made 5 applications of 
2 pounds of 50%, DDT per 1(X) gallon along 
with a good spreader at the rate of about 100 
gallons to the acre. Most of these applications 
were made after the silks appeared. The spray 
rig used sprays 10 rows at a time using 40 to 
60 nozzles with 350 pound pressure. You can 
see that a good coverage of the silks was ob- 
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tained. We haven’t noticed any ill effects from 
the use of the DDT. 

Most anyone can grow a crop of corn, but 
not everyone can harvest, package, refrigerate, 
and market it correctly. A small farmer just 
doe.sn’t have the facilities to handle sweet 
corn after it is harvested so as to retain its 
sweetness. As you know, sweet corn trans- 
forms its sugars to starch in a very short 
time at high temperatures like we have dur- 
ing the harvest season. According to Apple 
man and Arthur the lo.ss of sugar in sweet 
corn is about four times as rapid at 50° F as 
at 32 At 32 20% of the initial sugar 

disappeared through respiration and conver- 
sion to starch in four days. The ideal storage 
temperature is 32^-^ F and humidity of 90% to 
98%. 

1 believe that our method of harvesting and 
packing is as fa.st and efficient as I have seen 
in Florida, although J haven’t seen mucli 
sweet corn raised. Since we grow the dwarf 
types of corn, we can drive our harvesting 
equipment over the tops of the corn stalks 
without doing any damage. The harvesting 
carts break down some of the tassels, but it 
doesn’t do any harm then because all of the 
pollination has already taken place. These 
carts are pulled by a regular high axle tri- 
cycle type tractor. The five pickers follow 
along behind the cart and l)reak the corn. It 
takes experienced pickers to know the way 
a mature car feels and looks. The loaded cart 
is taken straight to the packing shed in a 
very few minutes so the corn doesn’t have a 
chance to go through a heat. Since we have 
had fairly good worm control so far this year 
we have been packing the corn in bags with 
out clipping the silk end of the ear. Women 
grade the corn into ones and twos and place 
four dozen ears into a green mesh com bag. 
When the percentage of worm damage in- 
creases we run the corn through a home-made 
machine that saws off the silk end of the ear 
and also saws off part of the stem. This aids 
considerably in grading the corn and also gets 


rid of the worm and the undeveloped kernel. s 
on the silk end of the ear. This clipping re- 
moves much of the garbage from the house- 
wife’s kitchen and also saves money and space 
in shipping. All clippings and cull corn are 
hauled into pastures and fed to our beef cattle. 
After the corn is packed into bags it is run 
through a home-made pre-cooler that drops 
the temperature of the corn from 85 °F down 
to 4()^T^ in 10 minutes. Straight from the pre- 
cooler the corn is stacked into refrigerated 
rooms and kept at a temperature of about 
3r)<^F. All of this packaging and cooling is 
done at a maximum of one hour after the car 
is picked from the stalk. Nearly all of the 
natural sweetness is retained in the corn if 
it is handled this way. Another important 
process is the shipping of the corn from the 
farm to northern markets. The best method 
we have found so far involves the use of 
plenty of snow ice. In loading either a railroad 
car or semi-trailer: first place one layer of 
corn flat on the floor, then blow a layer o^ 
snow ice on top of the corn. Continue this 
process on every layer until the car is filled. 
Corn loaded this way arrives in the northern 
markets “garden-fresh”. We arc ex])criment- 
ing with some new consumer packages to 
give the housewife ears of corn that are ready 
to be cooked ju.st as they are in the package 
and still are fresh and sweet. The cars are 
clipped, husked, and cleaned so there is no 
more work or waste for the consumer. One 
of the packages contains 3 ears and is the 
shape of a triangle. I'lie other package we are 
using, each individual ear is stretch wrapped 
with a clear Aim called Plio-flim, a Croodyear 
Rubber product. Large retail outlets like these 
packages and I think in the future you will 
.see more and more of all types of vegetables 
sold this way from refrigerated sclf-.service 
di.splay cases. We have made a few air-.ship- 
ments of these packages, but the freight on 
air shipments will have to be lowered some 
before the average consumer can buy the 
products. 



THE ASCORBIC ACID CONTENT OF A NUMBER 
OF VEGETABLES PRODUCED IN 
SOUTHERN FLORIDA' 


Margaret }. Mustard 
University of Miami 
Miami 

During recent years the commercial pro- 
duction of vegetables in Florida has steadily 
increased until it has become one of the state’s 
major industries. It seems quite probable that 
this industry will continue to expand as im- 
proved methods of cultivation, utilization, and 
transportation are introduced. 

While such factors as yield and appearance 
have long been used as a basis for the evalu- 
ation of our various fruit and vegetable crops, 
it is only recently that the question of nutri- 
tional value has received its just considera- 
tion. At the present time considerable atten- 
tion is being given to the study of the ascorbic 
acid or Vitamin C content of fruits and vege- 
tables. The purpose of the present investiga- 
tion is to obtain additional information con- 
cerning the ascorbic acid content of a number 
of the vegetables produced in southern Florida. 

Material and Methods 

The vegetables used in this study were ob- 
tained during the 1946 season either from lots 
of Florida-grown vegetables at a local farm- 
er’s market or directly from the individual 
growers themselves. These freshly harvested 
vegetables were stored in an electric refriger- 
ator at approximately until analyzed with 
the exception of the potatoes and a few unripe 
tomatoes which were stored at room temper- 
ature. Unless otherwise designated, this period 
of storage did not exceed three days. 


‘ This investigation was sponsored by the 
Science Research Council of the University of 
Miami. 


All of these determinations were made by 
a colorimetric method previously described in 
detail by the author (5) except that 3 percent 
metaphosphoric acid was used for extracting 
the green peas as recommended by Vavich and 
his associates (6) instead of the 1 percent 
metaphosphoric acid described in the above 
reference. With the exceptions of the leafy 
vegetables and the fevv designated in Table 1 
as sampled otherwise, each sample consisted 
either of the whole edible portion of the vege- 
table or a longitudinal slice removed from 
the center of this portion. 

Results and Discussion 

In Table 1, the ascorbic acid contents of 
these Florida-grown vegetables are compared 
with values obtained from Rooher’s (2) figures 
for vegetables produced elsewhere in the United 
States. The figures from her compilation were 
chosen as a basis for comparison since they 
represent values for vegetables grown under a 
variety of environmental conditions in various 
sections of the country. Due to the number 
of different varieties of vegetables produced in 
the various areas of the United States, it was 
impossible to* compare each of these individual 
varieties with those produced in Florida. For 
this reason her figures for mature, edible prod- 
ucts were averaged without regard for vari- 
ety or area in which produced and these aver- 
ages are presented together with the maximum 
and minimum values in Table 1. The individual 
figures used in obtaining these averages are 
available in her compilation for those who 
may desire more specific information. 

Individual reference to the specific varieties 
in Table 1 seems unnecessary since most of 
the vegetables are well known and the data 
self-explanatory. It seems advisable, however, 
to include the following information pertaining 
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to a few lesser known vegetables appearing 
in the table. 

The leaves of the chaya tree of Yucatan 
(Jatropha urens) were found to contain an av- 
erage of 465.1 mg. of a.scorbic acid per 100 
gms. This is the highest value obtained for 
any of the vegetables analyzed and is equal 
to some of the higher values recorded for the 
guava (Psidium guajava) now so widely ac- 
claimed as a source of Vitamin C. Fairchild 
(3) has described the use of the chaya leaves 
and branch tips in the preparation of “fritters’* 
which he claims are quite delicious. 

The leaves of Murraya Koettigii, commonly 
referred to as Ceylon curry, are highly prized 
as flavoring material. The bark, leaves, and 
roots of this tree are used by the natives of 
India in the preparation of various tonics (1). 

At a recent meeting of this organization, 
Fairchild recommended the more extensive cul- 
tivation of Tdinum triangular e as a summer 
vegetable in Florida (4). At that time he re- 
ferred both to its popularity among the in- 
habitants of the Dutch East Indies as a substi- 
tute for purslane and to its high ascorbic acid 
content as determined by Dr. Curl of the Citrus 
Products Station. Curl's figure of 160 mg. per 
100 gms. is somewhat higher than the 109.8 mg. 
recorded in Table 1. 

It is interesting to note the variation in the 
ascorbic acid content of the Tendergreen beans 
treated with the various sprays listed in Table 
1. Since these beans were grown in adjoining 
test plots, it seems reasonable to assume that 
this variation is due, at least in part, to the 
spray treatments. 


Conclusion 

It is evident from the results in Table 1 that 
vegetables grown under a number of environ- 
mental conditions in southern Florida compare 
favorably* in ascorbic acid content with those 
produced elsewhere in the United States. 
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PRESENT STATUS OF THE WIREWORM 
PROBLEM IN SOUTH FLORIDA 


J. W. Wilson 

Florida Agricultural Experiment Station 
Everglades Station 
Belle Glade 

Wireworms are the immature staj^e of 
the click beetle and often cause severe dam- 
age to a number of crops grown in south 
Florida. The problem of controlling a soil in- 
habiting insect such as wireworms is often a 
very difficult one and is frequently an expen- 
sive operation. Wireworm control has engaged 
the attention of entomologist in all sections 
of the United States and many of the crop 
producing areas of the world. As a result 
of the work on w'ireworms a large number of 
papers have been published. The number of 
recommended control measures is also very ex- 
tensive, but unfortunately, none of them are 
entirely .satisfactory. 

Twelve species of wireworms have been 
collected in south Florida but only two have 
been reported to be of economic importance 
in other sections of the country. These are 
Melanotus comm unis Gyll and Heterodcres 
laurentii <hter. The latter species has not 
been observed in sufficient numbers to be of 
economic importance in this area. The larvae 
of M. communis truly resemble a jointed piece 
of bright brownish yellow wire and is approx- 
imately one and one-quarter inches in length 
when full grown. 

Most of the crops grown in this area are 
subject to wireworms attack during some 
stage of their growth. Crops which have 
been observed to suffer losses as a result of 
wireworm injury include corn, sugarcane, 
gladiolus, carrots, potatoes, cabbage, lettuce, 
escarole, celery and pepper. The nature of 
the damage may be divided into three types 
according to the stage of plant growth in- 
jured. 


The first type is injury to seed and seed 
pieces as in the case of corn and sugar cane 
seed pieces. The wireworm larvfe are attracted 
to the row of seed or seed pieces and may move 
along the row from seedling to seedling. 
'Fhus a relatively small number of wire- 
worms can cause a disproportionately large 
amount of damage. The second type of injury 
is that inflicted on such crops as celery, let- 
tuce and peppers which are transplanted. 
A loss of as much as twenty per cent of 
plants has been observed in celery and let- 
tuce fields. Here again the wireworms will 
move along the row destroying the main root 
of the transplant. After the plants have be- 
come established they are able to tolerate 
the wireworms and apparently make a normal 
growth although the wireworm population 
may be quite high. In the case of gladiolus 
the wireworms usually eat their way up 
through the center of the conn, destroy the 
young plant and move on to the next corm. 
Here again the plants after they become well 
established are either able to tolerate the pres- 
ence of wireworms or they lose their attrac- 
tiveness to the wireworms. The third type of 
injury is that inflicted on root crops such as 
carrots and potatoes. In 1942 the potato grow- 
ers in the Homestead area lost from 2000 to 
3000 acres of potatoes due to wireworm at- 
tack. 

Adult click beetles may be collected during 
all months of the year, but in very small num- 
bers from September to March. Collections 
and life history studies at Belle Glade over 
a three year period show that the adults grad- 
ually become more abundant during March 
and April and are most numerous during May, 
June and July. 

Egg deposition took place in the insectary 
in May and June, Some adults lived in the 
insectary until late September but no eggs 
were deposited after August 31 in any of the 
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years. When the females died they were dis- 
sected and found to contain from 112 to 416 
eggs which had not been deposited. This in- 
dicates that conditions for oviposition in the 
insectary were not entirely satisfactory be- 
cause most of the females deposited some vi- 
able eggs in the cages. During the three years 
1940 to 1942 a total of 477 eggs were hatched 
in the insectary with an average duration of 
the incubation period of 1J1.2 days. During 
the summer of 1940 a total of 151 larvae were 
placed in cages for observations on the dur- 
ation of the larval period. Of these 15 adults 


TABLE 1 — Number of Adui,t M. Communis 
Gyll. Collected on Tanglefoot Trap 
AT Belle CtLade. 


Month 

1940 

1941 

1943* 

March 


11 

64 

April 


7 

57 

May 

34 

60 

137 

June 

57 

12 

144 

July 

8 

25 


August 

0 

1 


September 

0 

0 



♦ Data Collected by Mr. N. C. Hayslip 


emerged in an average of ^505 days. During 
the summer of 1941 a total of 191 larvae were 
jdaced in cages for observation, i^ain 15 
adults emerged after an average of 307 days 
had elapsed. From observations in the field 
it is known that there is considerable overlap- 
ping of generations but the available data 
indicates that the duration of the life cycle 
is approximately one year and that the bulk 
of the eggs are deposited in May and June. 

A review of the literature shows that only 
a small number of insect parasites attack wire- 
worms and that these parasites arc not abun- 
dant. No parasites have been observed on wire- 
worms in south Florida. 

Since the life history studies have indicated 
that most of the eggs are deposited in the soil 
during May and June this suggests flooding 
during the summer months to prevent ovi- 
position. nooding when the land is not planted 


to crops and when heavy rainfall will reduce 
the amount of pumping required to keep the 
land flooded would be a comparatively inex- 
pensive operation. The most difficult feature 
of such a means of control would be the build- 
ing and maintenance of dykes to hold the wa- 
ter. Several growers in the Belle Glade area 
have flooded seed bed land for the control of 
nematodes but these lands had not been in- 
fested with wi reworms and no opportunity 
has presented itself to observe the effective- 
ness of flooding to prevent oviposition. Ingram 
et al. (1939) have reported that experimental 
flooding in August near Canal Point for the 
control of wirewonn ‘arvae is not effective. 

A number of workers in various sections 
of the country have recommended fallow as an 
effective means of wireworm control. Field 
observations in the Belle Glade area bear this 
out. Where the fields are allowed to grow up 
in weeds at the end of the crop year severe 
wireworm damage .sometimes results. However, 
the occurence of large populations of wire- 
worms has been so erratic that it has been 
very difficult to predict wireworm populations 
where apparently favorable conditions prevail. 

TABLE 2 — Duration of Incubation Per- 
iod AND Larvae Stage. 


c 


t/i 

Duration of cy 

Incubation JS ^ 


Year 

Number 

eggs 

Min. Max. 
Days Days 

Ave. 

Days 

Number 

larvae 

Duration 
pupae sta^ 

1940 

87 

12 

17 

15.0 

15 

805.3 

1941 

284 

10 

21 

12.8 

15 

307.4 

1942 

106 

9 

15 

11.9 



Total 

477 



13.2 

30 

306.3 


To test the effectiveness of fallow as compared 
with various cover crops an experiment was 
set up in 1940. At the end of the crop year 
plots in a latin square arrangement were 
planted to soybeans, cowpeas, velvet beans, 
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grass and weeds and fallow. Samples were 
taken at the beginning and end of the experi- 
ment to determine the effect of the treatment 
upon the wire worm population. This experi- 
ment was repeated during the summers of 1941 
and 1942. The plots receiving fallow treatment 
showed decreases in wireworm populations dur- 
ing the summers of 1940 and 1942 but an in- 


these materials make such dosages prohibitive 
for general use. 

Campbell and Stone (1937) found that 5 mil- 
liliters of dichloroethyl ether per gallon of 
water and using 8 gallons of the solution to 
KK) feet of row killed 94.7 per cent of Linionius 
calif ornicus larvae when the solution was drilled 
into the soil. Pepper ( 1940) working in New 


TABLE 3 — Wireworm Population Increase after Summer Cover Crop and Fallow 

Treatment Calculated on Acre Basis. 


Year 


]SJ umber of 

Soybeans 




(jrass & 
Weeds 

Cowpeas 

Velvet 

Beans 

Fallow 

l!t4(l 

-f 19,221 

4- 1.960 

— 1,252 

— 1,742 

— 1,961 

1941 

— 19,424 

4-64,469 

4-67,082 

4-53,344 

4-13,068 

1942 

4-148,140 




—17,424 


crease in population occurred during the sum- 
mer of 1941. In cover crop plots and the plot 
where grass and weeds were allowed to grow 
increases in wireworm population occurred as 
was expected except in the grass and weed 
plots during 1941 when a decrease in popula- 
tion was recorded. 

Soil fumigants have been tested and recom- 
mended for use on a limited scale in other 
sections of the United States. In November 
1938 a preliminary experiment was set up to 
test the following fumigants for wireworm 
control in peat soils: Chloropicrin, carlxm bi- 
sulfide and cynogas. Measured quantities of 
the liquid fumigants were poured into three 
inch holes six inches apart. The cyanogas was 
broadcast and spaded into the soil. In each 
plot two screen cages, each containing 25 wire- 
worms were buried, one three inches Ijelow 
the soil surface and the other six inches below 
the surface. The soil temperature at the time 
was 80° F. After the application of the ma- 
terials was completed the plots were covered 
with a heavy tarpaulin which remained in 
place for 48 hours when the cages were ex- 
amined. 

Chloropicrin at the rate of 600 pounds per 
acre and carbon bisulfide at 1880 pounds per 
acre gave complete control but the cost of 


Jersey reported that where one milliliter of di- 
chloroethyl ether in one-half pint of water was 
applied per plant to cabbage, cauliflower, kale 
and broccoli, 98 to 99 per cent control of wire- 
worms was obtained without injury to the 


TABLE 4 — Resui.ts of 'Freatments With 
Various Soil Fumigants Applied to 
Peat Soil. 


Number larv«e alive 

48 hrs. after treatment 
Treatment Cage Cage 

Ibs./acre 3” deep 6'’ deep 

Percent 

Control 

Qiloropicrin 300 

7 

11 

36 

Chloropicrin 600 

0 

0 

100 

Carbon bisulfide 
1380 

0 

0 

100 

Cyanogas 300 

24 

23* 

0 

Check 

22* 

24* 

0 


* 2, 3 and 1 larvae missing 

plants. With these reports in mind greenhouse 
and field experiments were conducted to test 
the effectiveness of this material in peat soils*. 

In a field being planted to gladiolus soil sam- 
pling revealed a population of 1.8 wireworms 
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per cubic foot of soil. One-hundred foot plots 
were laid out in triplicate. Four concentrations 
of dichloroethyl ether were used rang^ing from 
15 to 50 milliliters of dichloroethyl ether per 
100 feet of row was used. The desired amount 
of dichloroethyl ether was placed in five gallons 
of water containing 0.5 per cent aresklene as a 
dispersing agent. Five gallons of the solution 
was applied to each 100 feet of row just before 
the conns were covered. Four concentrations 
of dichloroethyl ether were used ranging from 
15 to 50 milliliters of dichloroethyl ether per 
100 feet of row. A fifth treatment consisting 
of 500 pounds per acre of ground tobacco 
stems and an untreated plot completed the 
experimental arrangement. The effectiveness of 
the treatments was measured by recording the 
number of gladiolus plants which had been de- 
stroyed by wireworms 37 days after the ma- 
terials were applied. Although a strong odor 
of dichloroethyl ether persisted in the soil for 
four weeks there were as many or more de- 
stroyed plants in the treated plots as in the 
untreated plots. Dosages of one-half milliliter 
to 15 milliliters in one-half pint of water and 
0.5% aresklene were applied to potted lettuce 
plants in the greenhouse. The 2 milliliter per 
plant dosage failed to kill the wireworms and 
the 5 ml. dosage severely injured the plants. 
Therefore, dosages ranging from 1 1/2 ml. 
to 3 1/2 ml. per plant were applied to repli- 
cated plots of lettuce which had been trans- 
planted from the seed bed one week previous to 
the treatment. The soil was very dry at the 
time of application and it was a warm cloudy 
day. Eighty-six per cent of the plants were 


killed by the dichloroethyl ether. Under cli- 
matic conditions prevailing in south Florida 
dichloroethyl ether is not safe to use on newly 
transplanted lettuce. There has been no oppor- 
tunity to test it on other plants but in view of 
the experience with lettuce it should be used 
only in experimental plots. 

Baits consisting of wheat or corn treated 
with a sticker and one of the following poisops ; 
tartar emetic, thallium sulphate, potassium 
fluoride, zinc phosphide and zinc phosphite 
have been tested in the laboratory. None of 
these gave promising results in the laboratory 
trials. Corn which hai been stored with para- 
dichlorobenzene or naphthalene for the control 
of storage insects was planted in wireworm 
plots to determine whether or not these ma- 
terials would protect the germinating grain. 
Corn treated with both paradichlorobenzene 
and naphthalene was as severely attacked as 
the untreated grain. 

Of the methods of control tested the most 
practical for general use in the control of wire- 
worms is clean cultivation during May, June 
and July to prevent the adult beetles from de- 
positing eggs in the soil. 

Literature Cited 

Campbell, R. E. and M. W. Stone' 1937. Di- 
chloroetbyl ether for wireworm control 
Jour. Econ. Ent. 30 (1): 212-213. 
Ingram. J. W.. H. A. Jaynes and R. N. Lob- 
dell '1939. Sugarcane pests in Florida, 
Proc. Sixth Congress Int. Soc. Sugar Cane 
Tech. 1938: 89-98. 

Pepper, B. B. Dichloroethyl ether for wireworm 
control 1940. Jour. Econ. Ent. 33 (2) : 
280-282. 



THE EFFECllVENESS OF CERTAIN 
FUNGICIDES IN CONTROL OF LATE 
BLIGHT OF TOMATO 


Huey T. Borders 

Florida Agricultural Experiment Station 
Sub-Tropical Station 
Homestead 

Late blight (Phytophthora infesians (Mont.) 
DBy.) first appeared in tomato fields in the 
Homestead area this season during the early 
j)art of January 1940. Within two weeks the 
disease spread to approximately 90% of the 
local plantings. Due to the virulence of the 
organism and its wide dissemination, the 1940 
crop sustained the worst attack of late blight 
in recent years. Tomato fields in sections of 
South Dade ('ounty below the Royal Palm 
State Park, that had never before been affected, 
were blighted early in the season and suffered 
heavy losses. 

The 1940 season marked the first opportunity 
to test the newer fungicides under severe blight 
conditions in Dade County, In 1944 and 1945 
some of the new fungicides were tested on to- 
matoes, but there was not sufficient disease 
present to properly evaluate the materials, late 
blight appearing only as a trace in 1944 and 
none in 1945. 

The tests this year were conducted on Groth- 
en (riobe tomatoes planted in Perrine marl 
soil. The plots contained thirty-six plants 
planted in two rows, the rows being six feet 
apart and the plants two feet apart in the row. 
Nine tests and the untreated check were ran- 
domized in each of four replicate blocks. They 
were planted on the 28th of January, 1946, 
and all received uniform fertilization. 

Since the plants were quite small when set, 
it was thought inadvisable to begin spraying 
until they had become established even though 
nearby commercial tomato fields planted earlier 


were heavily infested. As a result, when the 
first spray applications were made on February 
11, 1946, late blight was found to be uniformly 
distributed throughout all the plots. The first 
two applications were made at 7-day intervals 
but since late blight was increasing in all plots, 
the interval between sprays was shortened to 
5 days. The 5-day schedule was followed for 
the ten sub.sequent applications. The power 
sprayer used gave a working pressure of 400 
pounds, and the fungicides were applied at a 
rate of approximately 125 gallons per acre. 
There was no indication of spray burn or other 
deleterious effect from the 5-day spray schedule. 

The plots were harvested five times. The 
fruit was picked mature-green in accordance 
with commercial practice, and graded in line 
with requirements of U. S. standards. 

The figures covering total yields of market- 
able fruit were analyzed .statistically to deter- 
mine the effectiveness of the fungicides tested. 
The results are shown in Table I. 

As indicated in Table 1, all the dithio-car- 
bamate sprays, with the exception of Zerlate, 
controlled late blight in the field under extreme- 
ly .severe blight conditions. The highest yield- 
ing plot was sprayed with Di thane-zinc sulfate- 
lime, and the next highest with a dithio-car- 
bamate reaction product of DuPont. The third 
highest yielding plot was sprayed with Dithane- 
zinc-lime to which an oil spreader-sticker was 
added, and the fourth highest with a Dithane 
reaction product of Rohm & Haas. There is no 
statistically significant difference between these 
four highest yielding plots. 

Without exception the carbamates gave equal- 
ly good control of the moderately heavy at- 
tack of early blight {Alternaria solant (Ell. 
and Martin) (Jones and Grout)), which was 
also present in the plots. Photographic differ- 
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ences between plots were not as pronounced as amendment. DDT was used in spray No. 6 

might have been expected due to a heavy in- (Ta!)Ie 1) at the rate of l/8th of 1% by 

festation in all plots^ by a leaf miner (Lirio- weight (2 lbs. of DDT per 100 gallons), 

wyra pusilla (Meig.)), ' There was no appar- at each application. All other spray.s and the 

ent difference in infestation attributable to check received one application of lead arsenate 


7' ABLE I — Yields in Mature-Green Fruit from Grothen Globe Tomatoes in Fungi- 
cide Tests, Homestead, Florida, 1946. 


No. Materials 

Formulas 

(qts.-lbs.-gals.) 

Marketable 
fruit “ Bu. 
per Acre 

Increase 
over check 
Bu per acre 

1. Dithane D-14-2inc sulfate lime (a) 

2-1-0.5-100 

247 

182 

2, Dithio-carbamate Reaction Product No. IN- 




5446 (b) 

2-100 

22.') 

160 

3. Dithane D-14'-zinc sulfate-lime plus ACX- 




106 (c) 

2-l-0.r)-4 qts.-lOO 

224 

169 

4. Dithane Reaction Product (d) 

2.5-100 

222 

157 

5. Phygon-zinc .sulfate-lime (e) 

0.5-1-0.5-100 

204 

139 

6. Dithane D-15-zinc sulfate-lime, plus DDT 




(f) 

2-1-0.5-2-100 

169 

104 

7. Tri-basic copper-zinc sulfate-lime, plus 


I 


DDT (g) 

4-1-0.5-2-100 

151 

86 

8. Zinc-chromate 169- A (h) 

5-1-100 

i 137 

72 

9. Zerlate (i) 

2-100 

136 

71 

10 Gieck — no fungicide 


65 



Difference required for significance with odds 19:1 equal 28 bu. 
Difference required for significance with odds 99:1 equal 38 bu. 


(a) ^Disodium ethylene bisdithiocarbamate 

(b) Dithio-carbamate Reaction Product of DuPont ‘ 

(c) ACX-105 — Shell Oil spreader-sticker 

(d) Dithane Reaction Product of Rohm & Haas 

(e) U. S. Rubber Co. 2, 3-dichloro-l, 4-naphthoquinone 
( f ) Dichloro-diphenyl-trichloroethane 

(g) Tenn. Tri-basic Copper 

(h) Crop Protection Institute No. 169- A 

(i) Zinc dimethyldithio-carbamate 

treatments. at the rate of 4 pounds per 100 gallons. The re- 

Since there had been no previous field-plot suits are shown in Table II. 

work done in this area with DDT* in tomato It will be noted from Table JI that there is 
fungicides, this material was added as a spray a significant difference between the plot spray- 

ed with Dithane-zinc sulfate-lime and the plot 

• by Dr. G. T. Greene. U.S.D.A.. ^th the same materials to which DDT 

Bureau of Entomology and Plant Quarantine. added. It is apparent that the addition of 

*Dichloro-diphenyl-trichloroetbane. DDT to the spray decreased the yield. 
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TABLE II — Effect on Yield of Mature- 
Green Grotiien Globe Tomatoes Due 
TO THE Addition of DDT to Spray. 


Material 

Marketable 
fruit yielv* 

Bu. per Acre 

Difference between 
treatments 

Bu. per Acre 

Dithane D-14', ZnSO^-linie 

247 

Dithane D-14', ZnSO<, lime 


plus DDT @ 2 lbs. 50% per 

78 

100 gallons 

169 


Difference required for significance with odds 
19:1 equal 28 bu. 

Difference required for significance with odds 
99:1 equal l)u. 


Although Gardner, Michelbacher, and Smith’ 
in greenhouse tests for thrips control, state 
that the application of DDT gives evidence of 
reduced yields, it is believed that the data as 
shown in Table II is the first instance of this 
effect being measured quantitatively through 
actual yields. 


’ "Spraying with DDT in a Greenhouse to Con- 
trol Thrips, the Vectors of Spotted Wilt in To- 
matoes." Gardner. M. W.. A. E. Michelbacher. 
and Ray E. Smith. Investigations with DDT in 
California. 1944. Univ. of Calif., March 1945: 
24-27. 


TRANSPLANTING CABBAGE 


E. N. McCubbin 

Florida Agricultural Experiment Station 
Potato Laboratory 
Hastings 

Introduction 

Cabbage is an important vegetable crop in 
Florida. It is grown during the fall, winter 
and spring months for shipment to northern 
markets for consumption as fresh, green cab- 
bage. According to the Annual Fruit and V^eg- 
etable Report of the Florida State Marketing 
Bureau, cabbage was grown on 17,5(K> acres 
of Florida soil during the 1944-45 season. Av- 
erage yield for the state was 7.5 tons an acre 
and when packed and loaded at shipping points, 
the gross value of the crop was a little above 
three and three-quarter million dollars. In acre- 
age grown in 1944-45, cabbage was exceeded 
by 4 vegetables, namely, snap beans, water- 
melons, tomatoes and potatoes. When packed 
and loaded at shipping point, the gross value of 


each of 0 vegetables, tomatoes, celery, .snap 
beans, potatoes, peppers and watermelons was 
greater than that of cabbage. 

Members of the Florida Agricultural Exper- 
iment Station have done and are doing consid- 
erable work to increase the yield and quality 
of cabbage grown in Florida. Some of the 
problems which are receiving constant atten- 
tion are ( I ) varieties be.st adapted to the vari- 
ous producing areas and acceptable on north- 
ern markets, (2) methods of controlling dis- 
eases and insects which destroy or lower mar- 
ket value and (3) methods of fertilization as 
well as other cultural practices which will re- 
sult in good yields of high quality cabbage. 

One of the important problems in producing 
cabbage in Florida is transplanting the plants 
and getting them started to grow in the field. 
Particularly is this true of crops which are 
transplanted in the warm weather of early 
fall, September and October, to produce cab- 
bage for market early in December. Cabbage 
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plants grow best in relatively cool weather and 
enough plants are not grown in Florida to 
set commercial acreages in September and Oc- 
tober. Consequently, millions of plants are im- 
ported into the State from plants growers in 
North Carolina, Georgia and other nearby 
states for setting the early acreage. Many of 
these plants arrive in poor condition and are 
not easily transplanted so they will live and 
produce a crop. I^ter in the fall temperatures 
are lower and most of the plants for setting 
the later commercial acreage are grown in 
Florida. The hazards encountered in trans- 
planting plants in cooler weather are less and 
the crop is easier started in the fall and winter. 

This paper consists of a brief discussion of 
transplanting cabbage. It is based on informa- 
tion gained by growing several hundred ex- 
perimental plots of cabbage at the I*otato Lab- 
oratory at Hastings, Florida and on observa- 
tions of the practices followed by commercial 
cabbage growers in Florida. 

Transplanting in Early Fall 

LIsually the Copenhagen Market variety of 
cabbage is used for early plantings, those made 
during September and October.^ Tests have 
shown that there are 2 types of this variety, 
one producing smaller plants and attaining mar- 
ketable size 2 to 3 weeks earlier than the other 
one. If the large, later type is used for early 
plantings, harvest is delayed and there may 
be much disappointment with the crop. Since 
the 2 types are often sold and distributed under 
the common name, Copenhagen Market, the 
grower should ask for the particular type he 
plans to grow. Furthermore, plants grown from 
2 'or more lots of seed should not be planted 
together in the same row or field, unless it is 
definitely known that they will mature at about 
the same time. Otherwise they may mature sep- 
arately and cause unnecessary labor and ex- 
pense in harvesting. 

For best results with cabbage transplanted 
in the warm weather of September and October 
the land should be well prepared. If at all pos- 
sible and not prevented by rains, the land 
should be disked and partially prepared 8 to 


4 weeks "in advance of setting the plants. Ad- 
vanced disking will cut the weed and cover 
crop growth into the soil and give it time to 
partially decompose and be out of the way 
of the transplanting operations. Soil organisms 
which decompose weed and crop growth use 
nitrogen. If the decomposition is about com- 
pleted before the land is fertilized all of the 
nitrogen in the fertilizer may be used by the 
grow'ing plants. 

I'he soil should be fertilized 10 days to 2 
weeks before the plants are transplanted es- 
pecially if the fertilizer is applied broadcast 
on a low row and covered with bedders, as 
usually practiced in the Hastings area. In this 
area a /)-7-5 fertilizer is generally applied at 
the rate of 1 ton per acre for cabbage and this 
is followed at intervals after the plants are set 
with 2 to 3 applications of nitrate of potash 
side-dressing at rates varying from 100 to 
200 pounds per acre at each application. Tests 
at the Potato Laboratory at Hastings, Florida 
as reported at the last meeting of this Society, 
show that good yields of cabbage may be ob- 
tained by applying a 10-7-5 fertilizer at the 
rate of 1 ton per acre in the row prior to 
transplanting and dispensing with the side- 
dressing. Advanced application of the fertilizer 
gives time for it to dissolve and become mixed 
in the soil solution so as not to injure the plant 
roots when they are transplanted. When the 
fertilizer is applied ‘in a band in both sides 
the row the plants may be set immediately aft- 
er it is applied, care being taken to see that 
they are placed in the row between the bands 
to prevent burning. 

Cabbage fields must be protected against 
flooding during heavy rains. On level land 
where drainage canals and ditches are not 
provided with pumps, the rows for cabbage 
should be bedded 8 to 10 inches high and cross 
drains provided at all low places in the field 
to carry the water into water furrows and into 
drainage ditches. 

Special care and handling will be necessary 
with cabbage plants that are transplanted in 
warm weather. Best results are likely to be 
had with home-grown plants which can be 
pulled from the plant bed and transplanted 
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within a few hours. Even these plants should 
be shaded from the time they are pulled until 
transplanted. If exposed to the sun and wind 
the plants will dry out and wilt and many of 
them will fail to g^row after they are trans- 
planted. When it is necessary t(^ purchase 
plants at a distance or im|K)rt them from out 
of the State and transplant them in warm 
weather, it will be very difficult to get a satis- 
factory stand. Such plants may be 1 or 2 days 
in transit. When they are received the con- 
tainers should be placed in a shed or shady 
place protected from the wind and opened. U 
the plants are tightly packed in the contain- 
ers and they can not be transplanted in)medi- 
ately, part of the plants in each container 
should be removed and placed in other con- 
tainers. It may also be advisable to sprinkle 
some water on the plants to run down on the 
roots and prevent them from drying and fluff- 
ing off. 

Soil in which cabbage plants are to be 
transplanted in warm weather should be fair- 
ly moist or w^et. Unless it is quite moist from 
recent rains it .should be irrigated. If an over- 
head irrigation system is available it can be 
employed to wet the soil dowm to a depth of 3 
or 4 inches just before the plants are trans- 
planted. When overhead irrigation is not avail- 
able water furrows and field ditches may be 
filled with water and kept full until water seeps 
out and moistens the soil so the plants can be 
transplanted. The water should be lowered or 
drained out of the ditches, however, before 
the soil in the rows is moist or wet at the 
surface or it will be too wet for good growth 
of cabbage. 

Prior to setting the plants the rows should 
be marked to indicate where the individual 
plants are to be set. Markers in the Hastings 
area are wood or steel drums 2 to 3 feet in di- 
ameter with pieces of wood or iron fastened 
the long way of the drums on the outer sur- 
face and spaced 9 to 12 inches apart around 
the drum. When pulled or rolled along the row 
the marker makes a depression 9 to 12 inches 
apart on the row, indicating places for the 
plants. 

Plants may now be loaded and hauled to the 


field for transplanting. They should be pro- 
tected from sun and wind by being covered or 
left in containers until needed for transplant- 
ing. In transplanting one laborer, a “dropper"', 
should drop the plants on the mark in the row, 
while a .second laborer, a “setter", should fol- 
low and transplant. The plant is picked up 
off the row' with the left hand and at the same 
time a hole is made in the soil in the mark or 
depression with a dibble or peg held in the 
right hand. The plant is then placed in the 
opening and the dibble or peg is pushed into 
the soil near the opening to press the soil to 
the roots and stem of the plant. Soil should 
completely fill the bottom of the opening and 
press firmly against the roots of the plant. If 
properly transplanted the plant should not be 
ea.sily pulled from the soil when it is grasped 
by the top leaf. Plants should be dropped on 
the row only a little in advance of the “setter" 
to prevent injury by sun and wind. After .some 
practice transplanting can be done quickly and 
efficiently by this method. 

When overhead irrigation is available it may 
be used to apply a light irrigation within a 
few hours after the pbmts are transplanted. 
This irrigation moistens the soil and more 
completely firms it to the roots of the plants, 
enabling them to start growth quickly. If 
overhead irrigation is unavailable water may 
be carried from the water furrows or field 
ditches and a small cupful poured around the 
plant within a few hours after the plants are 
transplanted. 

Tn the last few years with the shortage of 
labor, transplanting machines have been used 
to transplant cabbage in Florida, Essentially, 
they consist of a frame mounted on wheels or 
directly to a tractor and carry a shoe or device 
to open a furrow for the plants, seats for two 
laborers, a water tank with a method of releas- 
ing water at the roots of the plants and two 
rollers or slides to firm the soil about the 
roots of the plants when they are set. Some 
transplanting machines are made for trans- 
planting two rows in one operation. Some have 
also been designed for accurate spacing of the 
plants, while with others, spacing of the plants 
is left to the laborers who place the plants. 
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Transplanting machines are efficient when 
proj>erly pulled along the row at a slow steady 
rate. For operation they require a driver for 
a tractor, 2 to 4 laborers to place plants and 
another laborer to ride the machine and ar- 
range plants for the laborers who are placing 
them. It is also necessary that other help be 
available to keep up a supply of plants and 
water so the transplanting machine may oper- 
ate continuously. 

When transplanting machines are used to 
transplant cabbage in warm weather the soil 
should be moist or wet either from recent rains 
or from overhead or seep irrigation as de- 
scribed above. After the plants are pulled from 
the plant bed they should be protected from 
the sun and wind and transplanted as quickly 
as possible. Water should be kept in the water 
tank of the transplanting machine so the plant 
ro<.)ts can be well watered when the plants are 
transplanted. 

Whatever method of transplanting is used 
when the weather continues warm without 
rainfall, the plants may require further irri- 
gation or watering 10 days or 2 weeks after 
they are transplanted to keep them alive and 
growing until cooler weather. 

Transplanting in Late Fall and Winter 

Early maturity is not an important factor in 
Florida with late fall and winter plantings of 
cabbage. Many varieties are used for produc- 
ing these crops, but Copenhagen Market, (dory 
of Enkhuizen and Midseason Market are grown 
more extensively than others. Glory of Enkhui- 
zen and Midseason Market require 2 to 3 weeks 
longer to attain marketable size than the early 
type Copenhagen Market, but they mature 


along with the large, later type of this variety 
When permitted full development and harvested 
at the proper time Enkhuizen and Midseason 
generally outyield Early Copenhagen. Yields 
of the large, later type Copenhagen may equal 
those of Glory of Enkhuizen and Midseason. 
Regardless of the variety used, any one plant- 
ing should be with plants grown from the same 
seed. If plants are grown from 2 or more lots 
of seed and planted together in the same row 
or field they may mature unevenly. As indicated 
above, this is particularly true when the Copen- 
hagen Market variety is planted. 

For late fall and winter ^plantings the soil 
should also be disked and partially prepared 
several weeks in advance of transplanting the 
plants. Rains are less frequent at this time of 
the year and should not prevent early prepa- 
ration. As for early plantings, the soil should 
be fertilized 1(^ days to 2 weeks in advance 
of transplanting, especially if the fertilizer is 
not placed in bands in the row. Good drainage 
should be provided to prevent flooding of the 
field in the event of heavy rains. 

Most of the plants for setting the late fall 
and winter cabbage acreage in Florida are 
home-grown. The transplanting operation for 
these plants is the same as that described for 
those transplanted in the warm weather of 
early fall. However, since temperatures are 
lower and the plants are usually pulled from 
the plant bed and transplanted in a few hours, 
good stands of plants may be obtained with less 
care in transplanting. If the soil is dry one 
irrigation or watering immediately before or 
after the plants are set may be sufficient. Fur- 
ther irrigation or watering should not be needed 
unless rainfall is deficient for a considerable 
period after the plants are set. 



CONTROL OF TOMATO LATE BLIGHT 
IN SEED BEDS 


A. L. Harrison 

Florida Agricultural L xpcrimcut Station 
Vegetable Crops Laboratory 
Bradenton 

Late blig’lit caused by the fungus Phytoph- 
thora infesians has been unusually severe on 
tomatoes in many areas of Florida this season. 
It was first observed late in November but it 
was not until the middle of January that it 
became wide spread and extremely destructive 
in many areas of the State. The disease has 
been observed on potatoes practically every 
year since potatoes have been grown in Flor- 
ida, but only occasionally on tomatoes where its 
appearance has usually been confined to the 
lower east coast and south Florida. It has been 
rei)orted in tomato seed beds in some sections 
of the United States l)ut very infrequently. It 
had never lieen reported on tomato seedlings 
from the West Coast area of Florida as far 
as the writer is aware. Consequently when the 
disease made its sudden and de.structive apiiear- 
ance on tomato seed beds in Manatee and 
Hillsborough counties in January no one was 
prepared for the onslaught. Jt was during this 
I>eriod that all control measures appeared to 
fail. This apparent failure to get good control 
of late blight resulted from lack of a good 
spray program, failure to gel thorough cover- 
age and failure to start spraying in time. A 
few growers who consistently followed recom- 
mendations came through with good plants, 
(irowers who jumped from one spray to an- 
other or did not get coverage, or apjily sprays 
frequently enough lost most of their early 
plants. A conservative estimate is that better 
than 85 percent of early seed lied plants were 
lost because of late blight. Later plantings 
came through much better, partly because of a 
change in the weather and partly because of a 
better spray program. 


J'xperiments conducted by Dr. (}, D. Ruehle 
at the Sub-Tropical Experiment Station, 
Homestead, Fla., have demonstrated that a 
spray made up of Dithane 2 quarts, zinc sul- 
fate 1 lb. and lime 1/2 lb. to 100 gallons of 
water has given the best control of late blight 
on j)otatoes of all materials tested. Recent 
tests at the Vegetable Crops Laboratory at 
Bradenton have confirmed this spray as the 
best commercially available spray material for 
the control of this disease on tomatoes on the 
Florida West Coast. These experiments at 
Bradenton have been confined mostly to tomato 
seed bed tests where the fungicides were put 
on at various time intervals. 

I'he first experiment was conducted on a 
seed bed near Ellenton planted Jan. 25 adjacent 
to several beds that had been abandoned be- 
cause of late blight. The tomato seed, variety 
Rutgers, was sown in broad rows about G 
inches apart across the bed. Each spray plot 
consisted of 7 rows about G feet long. There 
were 3 plots for each treatment. Each plot was 
divided so that 4 rows were sprayed twice a 
week and the other 3 rows only once a week. 
The first sprays were applied on Feb. 6. The 
half plots receiving sprays once a week had 
4 applications and those receiving sprays twice 
a week had 8 applications. The last application 
was made on March 2 when the plants were 6-8 
inches high and were ready for field setting. 
All sprays were applied with a knapsack spray- 
er and screens w^re used between plots so that 
spray drift did not occur from plot to plot. 

Late blight was not observed in any of the 
plots until Feb. 23 when .several centers of 
infection were observed in each check. The 
weather turned extremely favorable for the 
.spread of late blight Feb. 27. It spread with 
extreme rapidity over the check plots and 
some of the other treatments. Efficiency ratings 
for the different sprays were made on March 
7 by classifying 25 plants from each end of 
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the plot. The same relative position was taken 
for each sample from each sub-plot. Four 
classes were used, plants dead, severely affect- 
ed, slightly affected and no symptoms evident. 
Weights of 0, 1, 2 and 4 were given the respec- 
tive classes. Thus a rating of 100 indicates 
that no lesions of late blight were observed on 
any of the 25 plants in the sample and a rat- 
ing of 0 means all plants were dead. The data 
are presented in Table I and indicate that late 
blight was effectively controlled by both the 
Dithane and IN544r) sprays. Spraying twice 
a week was more effective than spraying once 
a week. 


'PABLE I — Effect of Some Organic Sprays 
ON THE Control of Late Blight in To- 
mato Seed Beds. 


T reatment 

Efficiency Rating 
on Plants Sprayed 

>> Jc* 

2 ..L ^ ^ 

^ c cc 

^ So.) .M 

^ o 

Copper A Compound 4 Ibs.-lOO 124 
Dithane D14 2 qts. zinc sulfate 

182 

306 

1 lb. lime 1/2 Ib-lOO 
Crop Protection ln.stitute 

205 

260 

465 

169 A 4-100 

74 

148 

222 

IN 5446 1 l/4’-l(K) (aj 

179 

256 

435 

Zerlate 2-100 

60 

75 

135 

Check 

0 

0 

0 

Totals 

642 

921 



Differences required for significance at 19:1 
Spray totals 84 
Frequency totals 125 

(a) Furnished by the E. I. DuPont de Ne- 
mours Co. 

The second experiment was conducted on 
some tomato seed beds at the Vegetable Crops 
Laboratory at approximately the same time 
as the Ellenton experiments and with a simi- 
lar set up, the only difference being that three 
additional sprays were used and that there 
were 8 rows to each spray plot (4 sprayed once 


a week and 4 twice a week ) and 4 randomized 
applications. The beds were sown with Rut- 
gers tomato seed on Feb. 1. The first applica- 
tion of spray materials was made on Feb 115. 
The last application was made on March 16. 

The plots, sprayed once a week, received 5 
applications of spray materials and those twice 
a week 10 applications, except that after the 
.spray of March 6, 3 sprays were dropped be- 
cause of their failure to hold late blight. P2ffi- 
ciency ratings were made on the various plots 
at four different dates, using the same system 
as in the previous test. The results are pre- 
sented in Table 2. 

The results of this test confirmed the find- 
ings of the previous test, namely that late 
blight can be held in check in tomato seed 
beds even under epiphytotic conditions. 

A third experiment was conducted in which 
the best spray materials from the first two ex- 
periments were included plus several new ones. 
The same general procedure was used as in 
the previous tests. The beds were planted with 
Rutgers tomato seed on March 15 adjacent 
to the beds used in experiment 2. The first 
spray was applied on March 25 and repeated 
at intervals of 3 to 6 days. Five applications 
were made, the last on April 11. 

The weather was not favorable for the 
rapid spread of late blight but nevertheless 
some differences were obtained between the 
different treatments. Efficiency ratings for the 
spray materials were made on April 13 and 
22 using the same procedure as in the previ- 
ous tests. The data which are presented in 
Table 3 again demonstrate that late blight may 
be controlled in tomato seed beds when the 
foliage has been thoroughly covered. Dithane, 
zinc sulfate and lime again held late blight 
in check. IN5446 and Hel78E and Phygon 
were slightly superior though not significantly 
so to the standard Dithane, zinc sulfate and 
lime. Dithane, zinc sulfate, lime and ammonia 
caused severe injury to the .seedlings and did 
not give as good disease control as some of 
the other treatments. Dithane, zinc sulfate and 
ammonia was superior to the Dithane, zinc 
sulfate, lime and ammonia. 



TABLE 2 — Effect of Some Organic Sprays on the Control of Late Blight on Tomato Seed Beds. 
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All Dithane combinations that have been 
used have caused some injury to tomato seed- 
lings, the younger the plants the more severe 
the injury. The injury appears to be more 
serious during warm than during cool weather, 
and is more or less dependent on frequency 
and rate of application. 

Dithane sprayed tomato seedlings are short 
and stocky and, in severe cases of injury, will 


'fABLE 3 — Effect of Some Organic Sprays 
ON THE Control of Late Blight i^r To- 
mato Seed Beds. 


Treatment Efficiency Rating in 

April 


13 

23 

Copper A 4-l(K) 

272 

201 

Copper 8 quinolinolate 1-1 

Super copper ^ 

273 

176 

288 

20,'> 

Standard Dithane and (‘opper 

A 4-l(K} alternating 

300 

238 

Dithane, zinc sulfate and lime, 

2 qts., 1 lb, 1/2 Ib.-lOO 

300 

254 

Dithane, zinc sulfate, lime and am- 
monia, 2 qts., 1 lb., 1/2 lb. 1 qt.-lOO 300 

236 

Dithane, zinc sulfate and ammonia 

2 qts.. 1 lb., 1 qt.-lOO 

300 

268 

IN.';446 1 3/4-l(KJ’ 

300 

272 

Hel78E 1 3/4-100“ 

300 

260 

IN 7331 1 l/2-l(X) = 

296 

222 

Phygon l/2-l(K) * 

300 

274 

Puratized N5E " 

201 

130 

Check 

137 

62 

Difference required for significance 
at 19 :1 

36 

34 


Maximum rating 30() 

' First two applications made at 1 gal. -400 gal. 
rest 1 gal. -3 00 gal. 

* Purntshed by the E. I. duPont dc Nemours 

0 Co. 

" Furnished by the Rohm and Haas Company. 

^ First application was made at 1-1 OO but be- 
cause of some spotting on the leaves the concen- 
tration was cut to 1/2-100 for all later applica- 
tions. No injury was noticed at this concentration. 

*At first used at 1 part to 2000 6f a 10% 
solution but later the concentration was cut to 

1 jpart to f OOjj) because of plant injury. 


have the terminal bud destroyed so that the 
plant will have to develop from suckers. The 
leaves usually are narrow, more or less fili- 
form, almost resembling a plant affected with 
shoestring mosaic. 

Dithane injured tomato seedlings rapidly 
outgrow the injury when they are set to the 
field. Even in cases of severe injury Dithane 
sprayed plants are delayed only a few days. 

No injury has ever been observed from us- 
ing Dithane on large tomato plants in the 
field. 

Discussion AxVd Summary 

I'hree separate experiments have demon- 
strated that late blight Phyiophthoro infestans 
can be controlled in tomato .seed t>e4» even 
under epiphytotic conditions. Dithane, zinc sul- 
fate and lime consistently gave good control of 
late blight although there was some injury on 
the young seedlings. Frequency and rate of 
applications were factors which governed the 
.severity of Dithane injury. The more frequent 
and the heavier the applications the more se- 
vere was the Dithane injury. High tempera- 
tures also appeared to increase the injury. Am- 
monia was a satisfactory substitute for the 
lime in the Dithane spray but lx)th should not 
l)e used in the same spray mix at standard 
strengths on young tomato seedlings because 
of injury. , 

The new sprays ]Nr)44'f) and Hel78 which 
are different formufations of zinc ethylene bis- 
dithiocarbamate, the active ingredient of the 
Dithane spray mix, are extremely promising 
fungicides. They are as effective as Dithane in 
controlling late blight when used at equal 
strengths and furthermore have failed to cause 
any plant injury even when applied twice a 
week. 

Phygon gave excellent control of late blight 
in the one test in which it was used. There 
was some seedling injury when used at l-KK) 
but not at 1/2-lCK), 

Copper A compound, copper 8 quinolinolate 
and Super Copper all gave fair to good con- 
trol of late blight while the plants were very 
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small, but failed to hold the disease in check 
satisfactorily when the plants started to crowd 
each other. 

Zerlate did not control late blight. 

C.P.l. ld9A, Puratized N5R and New Im- 
proved Ceresan did not control late blight and 


in most cases caused medium to severe seed- 
ling injury. 

IN gave fairly good control of late 

blight though not as good as Dithane or the 
other Dithane related materials in the one 
test in which it was used. 


A FOG MACHINE FOR APPLYING INSECTICIDES 


E. G. Kelshetmkr 

IHorida Agricultural Expcriuwnt Station 
Vcgctahl^c Crops I .ah oratory 
Bradenton 

It has l>een desirable to develop new types 
of spraying and dusting machinery to apply 
highly concentrated insecticides such as DDT 
in concentrated form. The fact that a small 
amount of concentrated spray atomized into 
small particles can be effectively applied over 
a large area has opened up possibilities for 
the application of licpiid insecticides. 

Recently the members of the Vegetable Crops 
Laboratory at Bradenton were privileged to see 
a fog machine, similar to those used during 
the war, in use as an insecticide applicator. The 
Todd Shipyard Corporation of New York sent 
one of the machines here for investigations of 
the application of various forms of DDT on 
crops. The machine, manufactured under the 
name of “TIFA” (Todd Insecticidal Fog Ap- 
plicator) is compact and is powered with a 
(1 1/2 horsepower engine, insecticidal material 
is atomized mechanically, then further frac- 
tionate?! by hot air, resulting in a fog mass of 
niiscroscopic particles. 

Field Test 

A field of pole beans on the D. N. 'fhompson 
farm on Sneads Island, Florida, was found 
suitable for test purposes. It had a fairly uni- 
formly heavy infestation of bean leafhopper 
Bmpoasca fahae Harris. The fog machine was 
mounted on the rear of a 1 1/2 ton truck. The 
beans had received their last picking, so were 


old vines. There were 2 replications of 6 treat- 
ments each in the experiment. A plot consisted 
of 2 rows of beans that had vined on 2 poles 
joined in an inverted-V trellis. The poles were 
tied together in the row with string and an- 
chored at each end. A buffer of 4 rows of beans 
or 2 double rows of joined poles was left be- 
tween each plot. Pre-treatment counts were 
taken at intervals of 25, 50, 75 and 100 feet 
from the fog applicator. ThCvSe counts were 
taken from 10 leaves each from the basal 11/2 
to 2 foot interval and 10 leaves from the upper 
portion of the plant 1 1/2 feet to 6 feet. A 
leaf consisted of 3 leaflets. It was not possible 
to take counts 24' hours after application, hence 
the post treatment counts were made 48 hours 
after the fog application and the figures based 
on a 4H hour interval. The results ar^ given 
in Table 1. A count as given in Table 2, 
taken 72 hours after treatment, showed a 
marked reduction in leaf hoppers at the 125 and 
150 foot interval from the fog applicator. 

The 3 Deenate 50W fog treatments were 
equally effective and were as good or better 
than the spray application of Deenate SOW. 
The Deenate 25 R and Deenol 25C were not 
significantly better than the sprayed plots. 
I'here was no difference between the use 
of 5% SOW DDQ^ and 25% 50W DDT ap- 
plied as a large droplet. 

All DDT materials were supplied by du Pont. 
The 50W is a wettable powder containing 50% 
DDT and is used as a spray material. The 
Deenate 25R is an emulsifiable oil to be further 
diluted for use on farm animals and farm 
buildings where noticeable residues are not 
desirable. Deenol 25C is a concentrated oil. 



TABLE 1— Showing Effects of Insecticide Fog on Leaf Hopper on Pole Beans. D. X. Thompson Farm, Sneads 
Island, Fla. 
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B— counts before treatments Champion Knapsack sprayer. 

A — counts after 48 hours Insect count based on nymph count from 10 leaves. 
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solution to 1)C further diluted as a finished 
spray for household and other establishments. 

The small droplet fogs were made up of 
droplets of 10-20 microns in diameter and the 
large droplets of 40-00 microns. An attempt 
was made by manipulating the rate of travel of 
the truck to apply DDT at the rate of 1 pound 
j)er acre on »50 foot strips except where 25^ 
DDT was used. Tn the spray ai)plicatioii, the 
rate was 1 1/2 pounds of DDT per acre. 

The writer visited this field on March 10 
for the purpose of collecting leafhoppers for 


Leafhopi>ers are easily disturbed, so it is 
reasonable to assume that any movement of 
the insect makes insecticidal contact that much 
more effective. I^tta^s (1) statement “that the 
addition of an irritant like pyrethrum would 
make an application more effective*' would be 
especially desirable for certain in.sects. 

ITie r'UTURE FOR ThIS TyPK MaCJHINE 

K very one is agreed that the machine has 
possibilities, but more work is necessary to 
find out the best way to use it. The machine 


PARLE 2 — Effects of the DDT Insecticide Fog at 325 Feet and 150 Feet Intervals 
Sneads Island. Fla. 

Basal Portion Top Part of F^lant Breast High 


1st 2nd 1st 2nd 

Replication Replication Replication Replication 




125’ 

150' 

125’ 

150' 

12.5' 

150' 

125’ 

150’ 



B 

R A 

R A 

R A 

R A 

B A 

B A 

B A 

I )cenate 

5% DDT 
L. droplet 

15 

11 

12 

9 

1(> 

35 

15 

49 

i leenate 
50W 

5% DD'r 
S. droplet 

5 

2 

2 

12 

5 

8 

8 

14 

Deenate 

r>(iiw 

25% DDT 
L. droplet 

{) 

1.5 

4 

5 

1.5 

11 

3 

11 

l^enate 

25R 

5% DDT 
L. droplet 

2 

2 

11 

8 

3 

3 

12 

21 

Deenol 

25C 

”7% DDT 
L. droplet 

9 

11 

4 

3 


10 

3 

5 


The.se counts were made 72 hours after fogging. 


indent! fication. The treated rows in each case 
were remarkedly free of leafhoppers. PacticaF 
ly every leafliopper observed was an adult. The 
interesting thing to the writer was that he was 
able to collect his specimens from the buffer 
rows adjoining indicating that the fog travelled 
on a fairly straight course down the bean trel- 
lis, with little drift to either side. There was 
no visible sign of injury to the bean leaves. 


may be mounted on any suitable mobile car- 
rier. It would be necessary to adjust some 
types of farming to conform with this means 
of insecticide applications. The fact remains 
that it is possible to force a fog of insecticide 
for a distance of 50 feet and obtain control, 
but only under the most ideal climatic condi- 
tions. It seems especially adapted to pole beans 
which are difficult to adequately treat with in- 
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secticifles. Another possibility is the insecti- 
cidal treatment of staked or unstaked toma- 
toes. Both types of growing tomatoes present 
their problems in insect control. 

These data are extremely meager for Flor- 
ida. The treatments were made during periods 
particularly favorable for fog applications and 
not all of the data available demonstrate the 
fog applicator to give satisfactory insect con- 
trol. There is no available information on fog 
applications of fungicides or less potent in- 
secticides, where coverage and load build up 
may be factors. 

The machine has been tried to a limited ex- 
tent in various parts of the country. A limited 
test was conducted in Arizona and other tests 
have been conducted in New York State. 
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MEALYBUG CONTROL STUDIES ON 
PINEAPPLES 


D. 0. WOLFENBARGER AND P. J. WeSTGATE 
Suh-Tropical Fxpcriment Station 
Homestead 

It is now generally accepted, as pointed 
out by Westgate (1945), that the pineapple 
mealybug, Pseudococcus hrcvipes ((Tkll.), is 
present in Florida, causing wilt as in other 
pineapple growing areas. Control of the pine- 
apple mealybug and/or of the ants infesting 
the soil and plants is, furthermore, usually 
considered to effect control of the wilt of 
pineapples, as shown by Illingworth (19Jn). 
Both oil emulsion sprays and tobacco dust 
treatments provide control measures of the 
mealybug and ants, and therefore of the wilt, 
although growers are still trying to learn oi 
other, cheaper and more efficient means of 
wilt control. It is hoped that some of the 
more recently developed insecticides may be 
found more practicable for all Florida pine- 
apple growers. 

Before describing recent exploratory tests 
for ant and mealybug control, however, it ap- 
pears desirable to discuss briefly some often 
underemphasized factors concerning the pine- 
apple mealybug. 

It is desired to note, first, that the ants and 
the mealybugs may be infesting plants for 
weeks or months before any but a careful 
examination would disclose their presence. 
This fact was a source of confusion to early 
workers on the pineapple wilt, and it may 
cause lack of sufficient and early attention by 
present-day growers. A plant may wilt three 
months or so after mealybugs attack it. In 
the meantime it has been a reservoir of mealy- 
bugs, some of which have moved or been 
moved by ants to healthy plants. Time periods 
for the development of wilt symptoms were 
reported by Carter (1945) to vary from 43 to 
295 days, depending somewhat on the age of 


the plant at the time of infestation. He re- 
j)orted that recovery from early stages of wilt 
could occur with complete loss of .symptoms 
and that recovery from advanced stages oc- 
curs. Other factors reportedly affecting wilt 
are nitrogen fertilization, mealybug reinfesta- 
tion or addition of other mealybug colonies, 
and different qualities or quantities of light. 

Mealybug infestations may originate through 
one or more of three means. Infestations may 
arise from planting materials, slips or suck- 
ers, used to start new beds. The insects are 
often present in the soil at the time the beds 
are started. A third method is the dispersion 
into beds from sources outside. Repeated ob- 
servations have indicated that plants around 
the bed margins often l)egin wilting before 
those in the centers of the beds. Although the 
mealybugs are able to disperse without aid 
from other agencies, ants undoubtedly carry 
mealybugs to favorable locations and aid in 
more rapid and widespread mealybug distri- 
bution. 

The rate of mealybug growth is considered 
rather slow, requiring two months or more 
from young larvze to female ready for repro- 
duction. They give birth to living young, how- 
ever, and males are not required for repro- 
duction. Mealybug host plants are numerous, 
so that the exclusion of pineapple plants from 
an area for a period of time cannot be expected 
to provide wilt control. 

Only a few mealybugs per plant are nec- 
essary to produce wilt. One per plant may 
do so but there are usually many more per 
plant inducing wilt. In an experiment involv- 
ing thousands of plants. Carter (1935) re- 
ported on the percentage of plants wilting as 
the result of different mealybug population 
levels per plant. This report includes plants 
wilting 76 to 105 days after insect infestation. 
His experiments showed that five insects in* 
duced wilt in 7 percent, 26 insects induced wilt 
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in 25 i^ercent, and 40 insects induced wilt in 
.‘UJ percent of the plants. Pineapple wilt is 
caused, presumably, by salivary secretions of 
the mealybugs, something the insects add to 
the plants during the feeding process. The 
amount of juice extracted during feeding may, 
liowever, be a factor. 

The exclusion of mealybugs from planting 
material used to set new beds, by methyl bro- 
mide fumigation, as reported by Osburn 
(1945), is one method of mealybug control. 
In his tests one pound of methyl bromide per 
10(K) cubic feet for 2 hours at temperatures 
of 79-88*^ F. successfully eliminated living 
pineapple mealybugs without injuring the 
plants. This procedure may provide practical 
measure^ of control, especially to those plant- 
ing new beds. A factor with reference to this 
control measure is the length of time after 
fumigation before mealybug re-infestation 
may be exj)ected. 

Some characteristics and comparisons of 
the new insecticides DDT and hexachlorocy- 
clohexane (ObO) are presented. \ long-time 
residual effect of DDT is known. Exposure 
to sunlight and outdoor weathering is gener- 
ally considered to cause deterioration of its 
toxic effects after two or three weeks. In- 
doors the crystals of I>DT remain effective for 
months. In the soil DDT appears to remain 
active for considerable periods of time, months 
apparently for some insects. The more DDT 
applied the longer, in general, an effective res- 
idue remains for insect control. The gamma 
isomer of hexachlorocyclohexane (shortened 
to HCCH and used hereafter by this designa- 
tion) is its active ingredient. Much concern- 
ing it is unknown. Its residual toxicity is less 
than that of DDT, ranging from several days 
to |>erhaps two weeks, according to present 
understanding. It is interesting to note that 
both materials contain much of the chemical 
element chlorine; DDT and HCCH consist, 
theoretically, of 49 and 73 percent Cl, respec- 
tively, based on weights of the elements. The 
HCCH is, pound for pound, as much as 15 


times more toxic than DDT against some 
species of insects. It has an odor of mustiness 
which is offensive to some people. This odor 
will j>ersist on food or other products for 
several days. Hence it should not be used 
on nierchandi sable commodities for several 
days or perhaps two weeks or more before 
they are marketed. Both materials are poison 
to many insects, to man and to certain other 
animals. These materials may be used safely 
if care is exercised in their application. Al- 
though most plants appear tolerant to certain 
spray concentrations of these materials, much 
more work is necessary before definite recom- 
mendations may be given for the HCCH. 

KxKEKI MENTAL RESULTS 

Tests under way in southern Florida, as re- 
ported by Westgate (J945), using DDT, to- 
bacco dust, tobacco stems and miscible oil 
sprays are briefly reported. Miscible oils and 
tobacco products effected wilt control as is 
commonly observed. The tests with DDT, at 
concentrations ordinarily employed, 3 and 5 
percent dusts and 1/8 of 1 percent wettable 
spray, were not satisfactory. They did not 
effectively control ant or mealybug infestations 
in the pineapple beds. It seemed desirable, how- 
ever, to determine effects of using stronger 
dosages of DDT. 

Laboratory tests. Pineapple plants about five 
months old, infested with mealybugs, were 
dipped in liquid sprays of (1) a 0.5% and (2) 
a 1% wettable DDT, (3) 1 %DDT plus 1 
per cent oil emulsion, and (4) a 1% oil emul- 
sion (Volck oil). A few days later another 
plant, one heavily infested, was likewise im- 
mersed, dipped in a 0.08% wettable spray of 
HCCH. The day following treatment mealy- 
bugs were observed to have dropped to the 
bottom of the beaker. The plants used were not 
uniformly infested, hence the data given can- 
not be compared directly, but are considered 
to give some indication of treatment effects. 
Final counts of the mealybugs that dropped^ 
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hasefl on treatment, are given as follows : 


DDT^ 

0.5% 14 

1.0% 17 

1.0% plus 1% oil 48 

O'FHER 

1% oil 4 

0.08% gamma isomer of HCCH * 142 

Check 5 


Most of the mealybugs fell from the 1% 
DDT plus 1% oil treatment. Part of the mealy- 
bugs fell from the 1% oil, and the 0.5 and 
1.0% DDT treatments. The HCCH treatment, 
however, was very striking in having felled 
so many insects. Only a comparatively few 
mealybugs fell from the check plant. 

Following the above laboratory tests grow- 
ing plants were treated for the determination 
of plant injury. There was no observed injury 
resulting from DDT sprays at dosages up to 
1.0% nor from HCCH up to 0.8%. In view 
of the above observations, field plot experi- 
ments were started. 

Field plot tests — Walker beds. Spray appli- 
cations of 0.25, 0.5 and 1% wettable DDT 
were made to plants, some of which were be- 
ginning to put forth flower shoots, on Febru- 
ary 12, 1946. These beds involved dozens of 
plants each. Plants receiving 0.5 and 1%; DDT 
appeared after two months to have greener, 
more vigorously growing new leaves, and 
greener fruit and top than plants treated with 
the 0.25% DDT or check. A mealybug colony 
on a 0.5% DDT-treated plant was observed to 
have disappeared shortly after treatment and 
to have remained absent for six weeks. 

Ruehie beds. Four randomized treatments, 
applied on Februar}" 20, 1946, in each of three 
blocks, covered a total of 8 plants per treat- 
ment. These treatments were DDT% (wet- 
table), DDT 1% plus oil 1%, oil 1 percent, 
and check, A few days after treatment two 
ant colonics about plants treated with DDT 
had disappeared. Many dead ants, of two com- 


^ Fumisbed by E, I. duPont de Nemours 
Company. 


mon species, were observed about the plants. A 
mealybug colony on a plant treated with 1% 
DDT plus 1% oil had also disappeared. 

Nine weeks after the plants were treated 
observations of the plants revealed infestations, 
given in fractions, and based on treatments 
listed as follows: 

DDT DDT 1% + Oil Check 

1% oil 1% 1% 

Mealybug 1/8 0 1/8 4/8 

colonies 

Ants 0 0 1/8 m 

More insects were found on the check than 

on the treated plants as noted by the figures. 

Of the plants infe.sted with mealybugs, mark- 
edly more were on the check than the treated 
plants. These results are interpreted as sug- 
gestive of what might occur on larger num- 
ber of plants. They justify more extensive 
tests and observations using the different ma- 
terials and promising combinations of mate- 
rials. 

Since the time necessary to induce wilt 
symptoms of pineapple is in terms of several 
weeks or a number of months, it may be seen 
that the treatments made ten weeks ago, and 
less, could not be expected to show marked 
differences. Effectiveness of the treatments, es- 
pecially as measured by wilted plants which is 
the ultimate goal, is manife.sted slowly and 
cannot be given at this time. 

Summary 

Experiments involving the use of two newly 
developed insecticides, DDT and HCCH, are 
in progress and are given a preliminary report. 
They offer some promise of ant control and 
perhaps some of mealybug control. The dos- 
ages, amounts, results expected, and any rec- 
ommendations for practical application, how- 
ever, must await further determinations. 
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THE ASCORBIC ACID CONTENT OF FRESH AND 
COMMERCIALLY CANNED TAHITI 
(PERSIAN) LIME JUICE' 


Mar(;arkt j. Mustard 
Vnwcrsity of Miami 
Miami 

A portion of each yearV Persian lime crop is 
now being sent to the canneries to help meet 
the growing demand for canned citrus juices. 
During the months of July and August of last 
year alone, 28,(109 boxes ( 1 8/5 bushel capac- 
ity) of limes were processed (5). 

The purpose of the present investigation is 
twofold: first, to determine the effect of stor- 
age upon the ascorbic acid content of canned 
lime juice; and secondly, to compare the re- 
sults obtained when nietaphosphoric and acetic 
acids are used as extracting media in the de- 
termination of ascorbic acid in this canned 
product. 

Material and Methods 

The cans of commercially processed lime 
juice used in this study came from a single 
case of juice all of which had been canned 
on the same day in one of Florida's processing 
plants. Each of the plain tin cans contained 
18 fluid ounces of undiluted, unsweetened 
juice. After arrival at the laboratory this juice 
was stored at room temperature (approximate- 
ly 75® F.) until analyzed. The fresh juice 
was extracted from limes obtained at a pack- 


‘ This investigation was sponsored by the 
Science Research Council of the University of 
Miami. 


ing house in south Dade County. Although it 
was impossible to obtain paired samples of 
fresh and canned juices, these samples are 
comparable since the fresh juice was extracted 
from “field run” fruit which had been picked 
in this area at approximately the same time 
as that used in preparing the processed juice. 

Two methods were followed in making the 
ascorbic acid determinations described in this 
paper: first, a colorimetric method essentially 
the same as that described by Heinze and his 
associates (3) in which 1% nietaphosphoric 
acid is used in preparing the extract; and sec- 
ondly, the original Bessey and King technique 
(1) in which 8% acetic acid is used as the 
extracting medium. At intervals of 30 days, 
four cans of juice were selected at random 
from the case and sampled individually. The 
samples of fresh juice were extracted from 
the halved fruits with an electric reamer. The 
determinations were run in duplicate on 25 ml. 
samples of juice by either one or both of the 
above methods. 

Results and Discussion 

The results of the analyses together with 
the methods of determination and the periods 
of storage are given in Table 

It is evident from these results that fre.sh 
lime juice contains a greater percentage of as- 
corbic acid than does the canned product. Ir- 
respective of the method used in making the 
determinations, it is apparent that the ascorbic 
acid content of the canned juice continued to 
decrease with increased period of storage. 
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The consistently higher results obtained by 
the Heinze-Kanapaux method as compared to 
those obtained by the Bessey and King tech- 
nique may be due to the interference of fer- 
rous iron present in the juice as a result of its 
reaction with the can. It has been found that 
the use of metaphosphoric acid as an extract- 
ing medium may lead to erroneously high re- 
sults due to the interference of ferrous iron 
present in canned products (2). Pilcher and 
Feaster (4) have found that ferrous iron up 


which acetic acid was used for the extraction. 
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TABLE 1 — Ascorbic Acid Content of Persian Lime Juice. 




’ 

. 

1 Ascorbic Acid 






per 100 ml. 

Loss in 


Method of 

Period of 

No. of 

Content 

canning & 


Determination 

Storage 

Analyses 

Average 

Range 

storage 



days 

1 

mg. i 

mg. 

% 

Fresh 







juice 

Ileinze-Kiinapaux 

None 

8 

28.9 1 

24.5-34.0 


Canned 




i 



juice 

Heinze-Kanapaux 

47 

4 

25.4 

24.5-26.0 

12.1 


Heinze-Kanapaux 

77 

4 

23.5 

21.5-24.4 

18.7 


Heinze-Kanapaux 

107 

4 

23.5 

21.7-24.7 

18.7 


BeSvsey and King 

107 

4 

20.5 

20.2-20.9 

29.1 


Heinze-Kanapaux 

137 

4 

23.0 

23.0-24.1 

18.3 


Bes.sey and King 

137 

4 

19.9 

19.0-20.2 

31.1 


Heinze-Kanapaux 

107 

4 

19.3 

18.7-20.5 

33.2 


Bessey and King 

107 

4 

19.1 

18.9-19.4 

33.9 


to 100 p.p.m. will not interfere with the deter- 
mination of ascorbic acid if acetic acid is used 
as the extracting medium. It is for this reason 
that the original Bessey and King technique 
is now recommended for the determination 
of ascorbic acid in canned products (2). 

Summary 

1. The ascorbic acid content of canned lime 
juice was found to decrease with increased 
period of storage. 

2. Consistently higher results were obtained 
by the Heinze-Kanapaux method using meta- 
phosphoric acid as the extracting medium 
than by the Bessey and King technique in 
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PROMISING NEW GUAVA VARIETIES 


("lEO, D. Ruehle 
Suh'Tropical Experiment Station 
Homestead 

The common guava, Fsidium guajava L., is 
native to the American Tropics, from where it 
has spread to tropical and subtropical areas 
throughout the world. Tt very readily propa- 
gates itself by seeds and has become natural- 
ized in many regions even to the extent of 
becoming a weed pest (7). 

I'ruit from the wild plants generally is of 
inferior quality, but is utilized in the manufac- 
ture of various guava products, the most com- 
mon and well known being the almost univer- 
sally liked guava jelly. 1'he fruit may be proc- 
essed in many other ways. It may be canned 
or preserved, or made into butters, pastes, rel- 
ishes, or drinks (9), 

During the war military demands for cheap 
sources of vitamin C to fortify rations used by 
the armed forces brought the guava into prom- 
inence, since this fruit is one of the best 
known natural sources of ascorbic acid. The 
fruit is also valuable for its high acid and 
pectin content. Guava puree has been added 
to berries, grapes, ])ineapples and other fruits 
to raise the level of these properties in the 
final products. The addition of guava is said 
to improve the flavor of such combination 
fruit products. According to Coit (1), “A 
highly concentrated puree or paste is finding 
increaJ|[||B|||[^his country as a component 
part oliPpm^nfections, notably children’s 
candy bars.^* It is probable that the guava with 
its unique combination of desirable character- 
istics will find wider use in the future in the 
processing of various fruit products both in 
the home and in processing plants. 

The guava docs not rate very highly for 
use as a fresh fruit. The great majority of in- 
dividuals who have become acquainted with 
this fruit are willing to agree with Popenoe 


(7) that “it takes a very courageous soul to 
go into ecstasies over the merits of the fruit,*’ 
and many dislike extremely the strong pene- 
trating odor of the average common guava. It 
is true that the fruit from the average wild 
tree is almost worthless for use as dessert 
fruit. On the other hand, individual seedlings 
of superior quality may be found in almost any 
large planting of guavas. It is natural that 
an extreme variation in type and quality of 
fruit should exist in a species which has been 
grown from seed for many years under widely 
different soil and climatic conditions. 

The guava has been neglected by horticul- 
turists and plant breeders until quite recently, 
A start has now been made in California and 
Florida in the selection and propagation of 
superior varieties. A beginning has also been 
made in the systematic crossing of desirable 
strains in an effort to create more desirable 
types. A great deal of such work is necessary 
if the guava is to be raised to the position it 
deserves in commercial and home plantings. 
The writer feels that the chances for success 
in such work with the guava are very good. 

The first guava variety to attract attention 
in Florida was the Redland, described in 1941 
by Lynch and Wolfe (2). Fruit of this variety 
from young trees is very large (up to 10 
ounces), firm, white fleshed, with relatively 
few seeds and with little of the strong odor 
characteristic of most of the common guavas. 
Subsequent study revealed that its foliage and 
fruit are extremely susceptible to spotting by 
the red alga. Cephaleuros virescens Kuntze (8), 
that the ascorbic acid content of its fruit is very 
low for guavas (3), and that fruit from older 
trees is quite variable in size. Since its flavor 
is very mild and is rated as inferior to fruit 
of .some of the newer selections, the Redland 
is no longer recommended unless one desires 
an especially mild flavored guava. 

Three newer selections made at the Sub- 
Tropical Experiment Station are superior to 
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the Redland in quality and possess sufficient 
merit to be propagated for distribution by 
nurserymen. They are described herein for the 
first time. 

Supreme 

Origin. The Supreme guava is a seedling 
selection from seed planted in 19;3r» by the 
writer. The original tree is at 9 N.K. 14th 
Street, Homestead, Florida, where it was 
planted in 1938, and several grafted trees are 
growing at the Sub-Tropical Experiment Sta- 
tion. 


Tree. The tree is a vigorous grower, becom- 
ing quite large, spreading, with a fairly dense 
top. The foliage and fruit show a high degree 
of resistance to algal spotting. 

Description of fruit. Form oval to broadly 
pyriform, sometimes indistinctly grooved and 
surface somewhat rugose ( Fig. 1 ) ; size vari- 
able, usually medium to large, weight 5 to 16 
ounces, averaging 6 to 10 ounces; skin color 
greenish yellow to light yellow when fully 
ripened ; flesh white, moist, fine grained, mildly 
aromatic, with sidewalls 1/2 inch or more in 
thickness; flavor mild, sub-acid; seed cavitv 














Fiff. 1. Siipreme cuava. 
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small, making up 16 to 21% of the weight of 
the fruit, separating fairly readily from the 
sidewalls; seeds small and few in number for 
a guava; odor mild, not unpleasant; quality 
good. 

1 he Supreme guava is very productive, 
under favorable conditions maturing some 
fruit over a period of about 8 months with 
l)eaks occurring in late fall and early spring. 
The thick sidewalls and good quality makes the 
Supreme a good guava for home canning and 
l)reserving and the fruit makes an acceptable 
jelly. 'File ascorbic acid content of the fruit 



was determined by Mustard (6) to average 
246.1) mg. per 100 grams of fresh fruit. 

Red Indian 

Origin. The Red Indian guava originated 
as a seedling obtained by Mr. Fred Lenz in 
1936 from the U.S.D.A. Plant Introduction 
Garden at Coconut Grove, Florida, under S.P.I. 
number 57B2S. According to the S.P.L Bant 


Inventory (4), the seed from which the Lenz 
tree grew was obtained from Dominica, Brit- 
ish West Judies, and was taken from a ‘large 
Indian variety’^ which had been originally in- 
troduced into Dominica from India. The orig- 
inal Red Indian tree is growing on the Lenz 
property in the Redland District, Dade County, 
Florida, and several l)earing grafted 4rees are 
growing at the Sub-Tropical Experiment Sta- 
tion. 

Tree. The tree is a fairly vigorous grower 
forming a low-headed, spreading top. The 
stems of the new shoots and the veins of the 



expanding new leaves typically are reddish in 
color. The leaves and fruits are rather sus- 
ceptible to algal spotting. 

Description of fruit. Form globose, often 
slightly flattened at each end, smooth with a 
large open calyx ( Fig. 2 ) ; size variable, us- 
ually medium to large, rapging from 3 to 12 
ounces, mostly 4 to 8 ounces; skin color yd- 
low, often with a faint pinkish blush; flesh 



Figr. 2. Red Indian guava. 
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moist, somewhat granular, aromatic, in various 
shades from ruby to carmine when fully ripen- 
ed, with sidewalls 1/4 to 3/8 inch thick; flavor 
sweet and mild; seed cavity rather large mak- 
ing up 30 to 40% of the weight of the fruit, 
not separating readily from the sidewalls; 
seeds numerous but rather small for a guava; 
odor rather strong and pungent, but fruity and 
not unpleasant; quality very good. 

The Red Indian is primarily a dessert guava 
for eating out of hand as a fresh fruit. It is 


Tropical Experiment Station. The latter were 
from a fruit produced at the Station from a 
seedling obtained from the U.S.D.A. Plant 
Introduction (harden at C oconut Grove in 1931 
under S.P.l. number 81849. The original seed 
of this introduction came from Peru according 
to the S.IM. Plant Inventory (5). 

Tree. The tree is a fairly vigorous grower, 
forming a low-headed, spreading top. The 
stems of the new shoots and the veins of the 
expanding new leaves typically are pale red- 
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frotTi rose to ruby when fully mature, with side 
walls approximately 1/2 inch thick; flavor 
sweet and mild; seed cavity rather small mak- 
ing up 20 to 25% of weight of the fruit, sep- 
arating fairly readily from the sidewalls; seeds 
relatively few; odor pungent and aromatic but 
fruity and pleasant; quality very good. 

The Ruby is an excellent dessert guava for 
home use. It is good to eat out of hand and 
its thick sidewalls make it excellent for can- 
ning or for use as a .sliced table fruit. It is 
a fairly heavy bearer, maturing its main crop 
in the fall and early winter months. The as- 
corbic content of this variety has not been de- 
termined. 

These three selections are not the only good 
dessert-type guavas in Florida. We have other 
selections at the P'xperiment Station which we 
are studying and there are no doubt many other 
excellent seedlings in Morida which have not 
been brought to our attention. It may be ad- 
visable in the near future to hold one or more 
guava forums in an effort to bring to light 
new and better seedlings. 

From the work of the late Dr. H, J. Webber 
in California, several named varieties of guava 
are now available in that state. We have graft- 
wood of a number of the.se at the b-xperinient 
Station. Thus far, tho.se which have fruited 
under our conditions are scarcely equal and 
certainly are not superior to our own selec- 
tions. Technical de.scriptions of the California 
varieties have not appeared in print to our 
knowledge. Three of these were recently reg- 
istered as varieties with the Subtropical Fruit 
Committee of the California Avocado Society 
(0). The Riverside is described as a medium- 
large fruit with creamy yellow flesh and a 
good flavor and has a sugar content of 9,5%. 
This is the best of the California varieties 
which has fruited in Florida to date. The Rolfs 
is described as a medium-sized pink fleshed 
fruit of good quality, having a sugar content 
of 9%. The fruit matured under our conditions 
is decidedly inferior to the Red Indian, Ruby 
or Supreme. The Hart variety, which has not 
borne fruit at the Experiment Station, is de- 


scribed as a relatively large fruit, light yel- 
low in color with a sugar content of about 
^%. We have made no effort to propagate the 
Riverside, Rolfs or Hart varieties, but propa- 
gating material is available at the Station in 
limited quantity to anyone interested in start- 
ing them. 

Unfortunately for the establishment of guava 
varieties in home or commercial plantings, the 
common guava has proved to be difficult to 
propagate by ordinary methods employed with 
other fruits. Wc can graft large seedlings fair- 
ly readily, but the guava persists in suckering 
below the graft union. We have had no suc- 
cess with stem cuttings and only very limited 
success with various types of buds placed on 
young seedlings. Root cuttings are fairly sue* 
ce.ssful but this is a .slow way to make a large 
number of trees. It is our hope that some nurs- 
eryman who is skillful with the budding knife 
will find a way to make guava trees easily and 
rapidly from the good varieties. This lack of 
a good method of propagating is all that now 
stands in the way of satisfying a real demand 
on the part of guava enthusiasts for trees of 
the better varieties. 
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ORNAMENTAL TROPICAL VINES 


By Roy K. Matthews 
Fairchild Tropical Garden 
Coconut Grove 

I feel greatly honored to appear on the 
program of the Krome Institute and hope you 
will not be disappointed that my paper does 
not deal with avocados or some other fruit 
crop, for J understand that such subjects are 
generally considered here. 

One of the earliest impressions on my boy- 
hood memory was of the fine lawn at the 
Krome home. At that time it was considered 
impossible to raise any sort of lawn in the 
Homestead section, and the dooryard in those 
days was alternately grown to high weeds (usu- 
ally sandspurs and Spanish-needles), then cut 
to the bare rock and carefully swept, where- 
upon the exhausted owner retired to the solace 
of a fresh -scoured porch and his favorite cane- 
back rocker to await the next crop of weeds. 
I also recall the fine ornamental trees that 
Mr. Krome planted — ^the Sycamore Fig that 
is today the giant of its kind in the Redlands : 
the Jacaranda, the palms, the Mammee-apple, 
and the Lingaro. By example, he was a great 
influence toward making his community a bet- 
ter place in which to live. 

Florida needs vines to soften the tropical 
glare on the new stucco walls to be seen 
everywhere; to screen the neighbors one from 
the other in the closely-grouped houses that 
literally rub elbows; and to feed the bee and 
the hummingbird and the mind of the child. 

Since the war began, the collection of vines 
at the Fairchild Tropical Garden has been in 
my charge, and I would like to relate some of 
my experiences there and mention some of the 
more recent introductions that promise to add 
to the ornament of our homes and parks. 

When you plant a vine you should provide for 
its support, pun though that may be, it is nev- 
ertheless a fact. Most vines require something 


to grow on, whether it be wall, mast or chick- 
en coop. At the (jarden, many of the vines 
are displayed on masts, and we have been told 
that this is the first attempt of its kind by a 
botanical garden. In doing it, we are learning 
a lot about how best to suit this idea to the 
requirements of the plant and conditions that 
may prevail. Our first masts were poles of well- 
seasoned pitch pine, known as lighterwood. 
These decayed at the ground surprisingly fast, 
for the moisture and fertilizer for the vine 
feed the bacteria that in turn feed on cellulose, 
cased in resin though it may be. Lighterwood is 
also very brittle and may be broken by a sud- 
den shock. We turned to sapling pine and pre- 
fer those of slow growth, as this provides the 
greatest strength for a given diameter. These 
poles were air-dried and pressure-treated, some 
by Celcure process (which is mainly copper 
sulphate) and some with zinc chromate. These 
soft poles take the treatment to the heart ; and 
to aid in keeping the treating salts in the wood 
and leaching at a minimum, we coat the bases 
to above the ground with a heavy coat of as- 
phaltum. So far this method has been very sat- 
isfactory in preventing rot, but only time will 
tell. No fre.sh creosoted timber has been used, 
as it exudes for a long time and might injure 
plants. Gild telephone or electric, creosoted poles 
that have been in service for ten years or more 
may be used, and we now have some of these 
in service that were salvaged from the storm 
of last fall. 

We tried tripods instead of a single pole 
for some of the large vines, and worked a 
loose network of wire around them. They 
make the maintenance simpler, especially the 
pruning and tying; but the legs must l)e well 
anchored or buried in the ground. Some of 
ours had the windward leg pried out of the 
ground in the storm. This, then, broke one or 
both of the other legs. I conclude that the 
poles should not be rigidly fastened together 
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at the top, but allowed to sway somewhat inde- 
pendent of each other. 

The failure of the fat-pine framework and 
bamboo poles on our long pergola came even 
sooner than that of the masts. We have made 
all replacements as above. 

The Combretum vines are a showy, mostly 
red-flowered group, headed by the great C\ 
grandiflorum which Dr. Fairchild brought here 
from Gambia, West Africa. Its brilliant red 
flowers, in jet-black individual cups, are pro- 
duced in dense corymbs mainly on the ends 
of the branches, whose leaves for a distance of 
a foot or more turn a rich red. This, then, is 
to the vines what the poinsetia is to the shrubs. 
It starts the show early in November and 
lasts till March. Woody and strong, it appar- 
ently is long-lived. 

About a year ago Dr. Charles Swingle vis- 
ited here and I called his attention to Com- 
bretum coccincum, on which a few flowers 
persisted, and reminded him that he had in- 
troduced it from Madagascar in 1928. He told 
me that he had never before seen it flower, 
but had brought cuttings in one of his Ward- 
ian cases on the advice of Lutheran mission- 
aries there. This loose, woody sprawler, which 
attains large size, bears fine reddish flowers 
during March and April. The blooms are 
assembled in the .shape of an old fashioned 
crumb brush inverted. 

Another, with small gray-green leaves, is 
a tremendous grower, but not a reliable 
bearer. I suspect it would provide a great 
spring show, with a myriad of tiny bright 
flowers, if grown farther north, as it has 
done so here when denuded by frost. This vine 
has the tendency of producing flowers instead 
of leaves after defoliation. 

Combretum Smithii is a fair grower with 
very small, inconspicuous pale flowers in 
spring. The fruit is winged, somewhat like 
an elm and of good size, of a brilliant light- 
salmon pink in great drooping sprays that do 
not fade for weeks. 

We cultivate several other species, one of 
which is a tremendous, rank grower with bril- 
liant flame-colored flowers, but so far it is 
a poor Uoomer and is mainly good for the 


mass of dark green foliage and graceful 
shoots. 

The Combretums do not have tendrils, but 
run up by means of their strong growth and 
cling with the leaf petioles, which become 
blunt hooks when the leaves are shed. The 
Rangoon Creeper, a related plant, is similar 
in this respect. 

The great (jolden Creeper of the Malpighia 
family, Stigo^naphyllum periplocifolium, de- 
serves wider use. Likely all that prevents is 
the fact that it is a very .slow grower when 
small and must be grown mainly from layers 
or marcottage. Something may be done by 
scoring the roots so they will sucker, and 
after a long time a few plants can be pro- 
duced in this way. Some good seeds are borne, 
but the seedlings are timid and weak. At times 
our plants are literally covered with the gold- 
en-yellow lacy flowers. A real aristocrat among 
vines and well worth waiting for. 

A few years ago the Hiptage benghalensis 
appeared here, another of the Malpighiaceae. 
It is a strong-growing, woody vine which 
twists about anything at hand. The foliage 
is red in flush and a dark, handsome green 
when mature. The peculiar golden and white 
fringed and tufted flowers are generou.sly pro- 
duced twice or more each winter and none 
in summer. Wonderfully fragrant, they are 
followed by seed vessels that have three long 
wings. These, in turn, are highly ornamental, 
as the color changes through a bright pink to 
pale straw. I believe it will prove to be fairly 
hardy. Grown from seed. 

Dr. Fairchild sent in from Columbia a few 
years ago an unnamed species of Malpighia — 
a small woody climber. The flowers are not 
outstanding, being something on the order 
of those on Barbados-Cherry. The seeds, how- 
ever, have great wings, maple-like only much 
larger, that pass through several shades of 
light to dark red over a period of weeks. 
We have gotten no good seed from the first 
flowering here but hope to be able to offer 
this to our members in a short time. 

Several species of Strophanthus have been 
introduced into Florida, among them the 
strange S, sarmentosus about 1928. This bears 



134 


FLORIDA STATE HORTICULTURAL SOCIETY, 1946 


great salver-form flowers abort two inches 
across, mauve to lavender in color, the petals 
being extremely elongated, with ends droop- 
ing to below the rest of d’e flower. Tt first 
produced seed in this country two years 
ago on the estate of Col. Montgomery, found- 
er of the Fairchild Tropical (jarden. Plants 
and seed from that hearing were distributed 
to our members. The seeds are borne in a great 
milkweed-like pod and have a long silky pap- 
pus. They are said to he used in Africa to 
concoct a potent arrow poison. This I can 
well believe, as several species are the basis 
of strophanthin, a powerful heart medicine. 
Upon looking up this drug 1 found the warn- 
ing that it must be used with the utmost 
caution. However there should be no more 
danger from growing this plant than there 
is from digitalis. 

Strophanthus grains with glistening leaves 
and flowers a wonderful rose-pink to darker, 
with rounded petals, is a slow grower. 

Congea towewtosa, of the Verbena family, 
has minute flowers almost hidden in large 
velvety bracts of orchid-gray color. The 
dense sprays almost cover the vine at flower- 
ing, in late winter, and provide much-admired 
material for flower arrangements, as they 
keep for weeks. I have not been very success- 
ful in growing this plant and have seen much 
better ones around. I understand that it thrives 
in acid soil. Difficult to propagate, and so 
far without seed, it will likely be a long time 
before it is offered generally. Some intere.sted 
nursery fancier may hit on a quick way to 
reproduce it. I hope so. 

We have an unnamed species of All)izzia 
that is quite fine in late winter. This sister 
of the Woman’s Tongue tree requires a little 
time to make up its mind whether to be a 
tree or a vine. It sprawls about and bears 
great heads of creamy-white flowers. The 
stems and twigs are very spiny, the foliage 
fine and feathery. 

Aristolochias, or the Dutchnian’s-pipe, 
Swan-flower, etc., are always interesting, 
though these strange plants are sometimes ob- 
jectionable because of the awful odor from 
the flowers of ‘some species. A. Braziliensis is 


one of the nicest in this respect, catering, evi- 
dently, to a more fastidious and discriminat- 
ing fly. Entoniologi.sts plejse take note. 1'he 
scent is something like citronella and not dis- 
pleasing. Flowers are nearly round, about a 
foot across, with a beautiful pattern of dark 
gray to black on a mahogany background, 
wdth a brilliant shaded yellow throat. Con- 
trary to popular belief, the aristolochias do not 
trap flies for food. They are held in the bulb 
of the flower for a time and released by the 
wilting or shedding of the inward-pointing 
hairs deep in the throat, to find their way 
to another flower, th- chances being good 
that j)ollen will be carried along. Strange ways 
for strange plants. 

Several species of Arrabida?a have been in- 
troduced. 'fhese fine members of the Bignonia 
family have mostly velvety light-green foliage 
and tubular flowers, usually orchid color. The 
flowering period is rather brief, but they arc 
a fine show while they last. 

A tropical relative of the Silver-Thorn of 
the north is ElacayfUis pJtilippcnsis, or lingaro. 
J saw it for the first lime on Mrs. Krome’s 
place in Homestead many years ago. How 
widely distributed it is 1 cannot state, but it 
deserves wide use both as a vine and shrub. 
'I'he small leaves are silvery beneath, giving 
it an airy, delicate appearance. Strong shoots 
incline gracefully and one could not ask for 
a more pleasing subject. The greatest flow- 
ering period is usually in January, when the 
entire plant is filled with small pale yellow, 
bell-shaped blooms that give off a delicate, 
pleasant fragrance, one plant being enough to 
perfume a considerable area in the evening. 
The half -inch long fruits turn a frosted red 
and are very ornamental. They are useful for 
eating out of hand and for making jelly, hav- 
ing a sub-acid flavor. The seed must be 
planted almost at once, as they lose their 
viability very soon. 

The old summertime favorite, Coral Vine, 
is always good. White flowered varieties are 
coming into use and these vary considerably, 
with various shadings of pink. A few years 
ago the Guatemalan species was introduced, 
having bright pink flowers several times as 
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large as those of the well-known A» leptopus. 
While we may believe that the world has 
been pretty well scouted over for new and 
fascinating vines, there is no doubt that an 
unknown number still await the collector who 
may have been over the ground, but not at 
the opportune time. In the past, introduction 
was complicated by slow means of transport; 
while today, with the miracle of far and fast 
flight an everyday occurrence, seeds from the 
ends of the earth can reach us before they 


die. Last week Mr. Jordahn showed me, on 
Col. Montgomery’s estate, a Mucuna, the 
fabled (rAlbertis creeper of the South Pacific, 
now coming into flower for the first time away 
from its home. A soybean relative with red 
flowers, said to compare in beauty with the 
Anihcrstia nobilis. 

Who knows when another plant will come 
to light that will mean as much to this state 
as the flame-vine has meant. 


PROMISING NEW PALM INTRODUCTIONS 


A. C’. Jordahn 

h'airchild Tropical Garden and 
Coconut Grove Palmeiuni 
Coconut Grove 

I’>om the excellent bulletin No. 84 of the 
University of Florida Agricultural Exten- 
sion Service, 193fl, by Harold Mowry, which 
ftilly describes all of our native and numer- 
als introduced palms, I quote from his in- 
troductory remarks : 

“There are without doubt numerous species 
of palms which, if introduced, would thrive 
in some sections of the state, and no oppor- 
tunity should be lo.st in giving new^ species 
a fair trial.” 

With this thought in mind, 1 trust that 
these notes based on actual experience in 
testing and growing palms will be of some 
interest to the members of this Society. 

Introducing and testing new plant.s has 
interested many people since the warmer parts 
of the state were first settled, and horticul- 
ture in Florida owes a lot to these early 
settlers who brought material from far and 
near. The Reasoner Brothers of Oneco should 
be especially commended as they were in- 
strumental in introducing a lot of good plants, 
among which were palms which now are to 
be found all over the state. 

The U. S. Plant Introduction Garden car- 
ries this work right along and has an exten- 


sive collection. As this has been developing 
for a number of years it contains a large 
number of splendid specimens and amply re- 
pays a visit by anyone interested in palms 
as well as other tropical plants. 

In 1932 Col. Robert H. Montgomery de- 
cided to locate in the Miami area and ac- 
quired a large tract of land with the avowed 
purpose of trying to establish and grow'^ as 
many species of palms as would find con- 
ditions here suitable. He acquired the sup- 
port of some of the most eminent horticul- 
turists of the country and the cooperation of 
the U. S. Department of Agriculture, also 
the various botanical gardens and botanists 
in the tropical part of the world from which 
numerous seeds were obtained and planted. 
Dr. Fairchild made several collecting trips 
find paid especial attention to new palms. At 
the present time a total of 2500 lots of seed 
have been received and planted, at the Mont- 
gomery estate and at the Fairchild Garden. 

Naturally many of these introductions have 
not been a success, but considering the var- 
ied conditions of temperature, moisture and 
.soil in the countries where the seeds have 
been collected, it is on the whole rather sur- 
prising that so very many should find tol- 
erable our not altogether favorable growing 
conditions. 

Having experienced a serious deficiency 
in the rainfall for the past few years, one 
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hard freeze in 1940 and a full size hurri- 
cane in 1945, the newer introduced species 
which still thrive in spite of these hazards 
may well be considered sufficiently tested to 
warrant further planting. They have not only 
been proven hardy enough to succeed here 
but also possess such characteristics as to 
make them desirable for more general plant- 
ing, and I may add that some species have 
produced seeds here and plants have been 
distributed by the Fairchild Garden to its 
supporting members. Many others still in 
the nursery give promise of doing equally 
well and will no doubt also be found satisfac- 
tory when given a chance to develop. 

For those of you who will visit the Fair- 
child Tropical Garden for the first time, it 
consists of a collection of palms planted on 
the site of an old fruit grove which con- 
tains some of the first plantings of named 
varieties of mango in the United States. This 
palm collection now numbers in excess of 
350 species and varieties and is becoming 
more and more interesting. Another large 
section contains related groups of trees and 
shrubs, fronted by a collection of vines. The 
Garden has progressed since its establish- 
ment in 1938 and, now that labor conditions 
are improved, can go ahead with its extensive 
plans for improvements. Colonel and Mrs. 
Robert Montgomery gave the land for the 
Garden, named to honor Dr. David Fairchild. 

I shall now enumerate some of our newer 
successes in the palm families: 

Acrocomia crispa. Cuba. This striking palm 
\vith a very distinct bulge in its trunk has 
pinnate leaves. It is a very slow grower in its 
young vState but when thoroughly established 
it makes a rapid growth. In common with 
other species of this genus it is very thorny. 

It is well suited as a specimen plant and will 
certainly command attention. 

Arenga mindorensis. East Indies. Unlike 
the sugar palm, A. saccharifera, which has 
a single trunk, this species is suckering and 
forms a large clump. A splendid specimen 
noted a few years ago in the Homestead 
area had a height of 10 ft. and a diameter 


of fully 15 ft. Its numerous graceful pinnate 
leaves made it a striking object. It thrives 
well on high land and makes fairly rapid 
growth. 

Borassus fabellifcr. India and Ceylon. The 
Palmyra palm is of enormous economic im- 
portance in its native habitat. Every part of 
it is used, trunk, leaves, fruits, flowers, and 
even the germinating root of the young seed- 
lings. Its mode of germinating by sending 
down a “sinker” to a considerable depth 
makes it preferable to plant the seed where 
the palm is wanted and tend it with needed 
watering. It has a stout trunk with large 
palmate leaves, and eventually it reaches 
large size. 

Chantaedorea spp. Several of these dwai t- 
growing palms have succeeded very well. 
Being shade loving they are nicely adapted 
for patio work and for planting in shady 
corners around buildings. A fine species as 
yet unidentified from Honduras forms a chimp 
of canes about Vz inch in diameter, clothed 
with numerous pinnate leaves. Height about 
8 feet. 

Copernicia Ccrifera. This is one of the 
palms which produce carnauba wax. It seems 
to thrive easily but is of slow growth. C. Bail- 
cyana, on the other hand, is a fairly rapid 
grower. Even in a young state it is a very at- 
tractive palmate leaved palm which eventu- 
ally will reach a large size. 

Corypha elata. Burma. This large-growing, 
fan-leaved palm thrives excellently in our 
low land, where it is making a rapid growth. 

C. umbraculifera, the famous Talipot palm, 
appears to be rather tender for this locality. 
This palm is noted for its characteristic of 
flowering but once upon reaching maturity. 

It produces a flower cluster of enormous 
size, and after the plant has performed the 
function of reproducing itself, it dies. In the 
tropics this is a matter of about 30 years, 
but from the rater of growth of our palms 
here, I imagine it will take very much longer. 

Guelielma utilis. Brazil. This is not an es- 
pecially attractive palm. Its chief interest 
consists in its rather dry but edible fruits 
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which are of economic value in its home, 
where it is known as a peach palm. 

Hyphaene thebmca. Kgypt. This is succeed- 
ing well here. Its long petioles have stout 
spines and the palmate leaves are of a gray- 
green color. The fleshy part of the fruit 
is supposed to resemble gingerbread in color 
and taste, hence it is known as the ( Gingerbread 
palm. The specimens here have fruited several 
years. So far no one has found them palat- 
able. It is, however, a noble palm and of a 
great deal of intere.st, as it is one of the very 
few palms of distinctly branching habit. 

Livistona dccipiens. Indo China. This is of 
much more rapid growth than the commonly 
grown L. chincnsis and is clothed with con- 
siderably more foliage, of finer texture. It 
and L. mariac, of Australia, are both well 
worth growing. 

Mcdimia nohilis. Madaga.scar. A robust- 
growing palm with immense palmate leaves 
and a heavy trunk. A striking looking plant, 
as yet very rare since the seeds apparently 
are difficult to procure, 

Nipa fruticiins, India. 1'he Nipa palm is at 
home in the tidal flats, where it covers miles 
of territory, and is of great economic value. 


It spreads slowly by underground stems and 
seems right at home in lowlands here subject 
to tidal overflow, 

Phytclephas macrocarpa. South America. 
This palm produces the ivory nut of com- 
merce. While it is of slow growth, it makes 
a fine specimen in time, which also applies 
to Poiyandrococcus caudescens. South Ameri- 
ca. Both of these palms are described as 
very handsome and certainly warrant wider 
planjing. 

Scheelea leandrocma. South America. One 
of our good palms. It has a short stout 
trunk and a crown of immense pinnate leaves 
20 ft. long. Resembles Attalea in growth but 
is less formal in appearance. 

Trithrinax acanthocoma. Brazil These palms 
grow under rather dry conditions, so are 
adapted to our high land. 

Veiichw johannis, Fiji Islands. While rath- 
er slender, this tall pinnate-leaved palm makes 
attractive specimens. It has produced viable 
seeds here. 

Wallachia caryotoides. India. A most at- 
tractive clump palm. As its name implies, the 
foliage resembles the better known fish-tail 
palm. 



SYMPTOMS EXHIBITED BY AVOCADO TREES 
GROWN IN OUTDOOR SAND CULTURES 
DEPRIVED OF VARIOUS MINERAL NUTRIENTS 


J. R. Furr, Pbilip C. Rekce 
AND F. E. Gardner 
Bureau of Plant Industry, Soils and 
Agricultural Engineering 
U, S, Department of Agriculture 
Orlando 

A knowledge of the symptoms of malnutri- 
tion exhibited by plants supplied nutrient solu- 
tions that were complete except for a single 
element has been found helpful in diag- 
nosing nutritional troubles that appear in plants 
in the field. Although the responses of plants 
in general to severe deficiencies of the known 
essential mineral elements tend to follow es- 
tablished patterns, there are sufficient differ- 
ences in the expresion of deficiency symptoms 
l)y different species to make it desirable to 
establish as completely as possible the reponses 
peculiar to each of the important economic 
plants. Our knowledge of the responses of the 
avocado to mineral deficiencies is meager. 

Haas (2) has reported the symptoms char- 
acteristic of potassium, phosphorus, manganese, 
and boron deficiency exhibited by avocado 
seedlings grown in solution culture in the 
greenhouse in California. Zinc deficiency symp- 
toms in the avocado as they appear in the 
field have been described by Parker (4) in 
California and by Ruehle (5) in Florida. 
Ruehle and Lynch (fi) have reported that 
avocado “dieback**, was corrected by copper 
sulfate, though they suspected that the symp- 
toms of this disease may have involved more 
than copper deficiency alone. 

Two varieties of avocado, Taylor and 
Lula, were used in the present investigation. 
The yearling trees were removed from boxes 
of soil in which the seedling rootstocks had 
l>een grafted, washed, and planted in 8-gallon 
crocks of washed white sand (St. Lucie sub- 


soil). The 'J'aylor trees were maintained in 
the sand cultures for over two years ; the 
Lula trees for about 18 months. One set of 
Taylor cultures (8 trees) was supplied with 
the following nutrient solutions: complete, mi- 
nus phosphorus, minus potassium, minus mag- 
nesium, minus manganese, minus Ijoron, minus 
zinc, minus iron. l>’, plicate .sets of Lula cul- 
tures (total of 20 trees) were .supplied the 
same solutions as the Taylor trees and, in 
addition, minus copper and low nitrogen solu- 
tions. The complete nutrient .solution used 
was Hoagland's (15), and in the solutions 
lacking one element suitable substitutions were 
made. I'resh nutrient .solution was added in 
varying amounts and at intervals varying from 
weekly to daily, depending upon size of tree, 
upon .season, and primarily upon the rate at 
which the pH of the solution in the culture 
vessel changed. The cultures were tlushed 
out before each addition of nutrient solution, 
usually with rain water, but when this was 
not available, with tap water. The pH of the 
flushed leachate, which was not re-used, var- 
ied from about 3.(1 to about (1.5. 

I Deficiency Symptoms 

It is not certain that all of the symptoms 
of malnutrition displayed by the trees de- 
cribed here are characteristic of specific de- 
ficiencies. Lentil the results described below are 
confirmed by more extensive work, they should 
be considered as tentative. In the main, how- 
ever, the symptoms of malnutrition described 
here are similar to those that have been estab- 
lished by extensive work on other plants. The 
symptoms displayed by the two varieties, Tay- 
lor and Lula, were practically identical, but be- 
cause the Taylor cultures were maintained for 
a longer period than the Lula cultures and 
showed more pronounced symptoms, most of 
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Plate 1. Taylor avocado trees grown in sand cultures supplied with the following nutrient solu^ 
tions; No. 11. complete; No. 12. minus magnesium; No. 12, minus zinc; No, 14, minus manganese. 
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the illustrations are of the variety Taylor. 

Nitrogen, The trees grown in the low ni- 
trogen cultures were badly stunted, the bark 
was reddish brown, and the spring-flush shoots 
short and thin. The immature leaves on elon- 
gating shoots were amber to an abnormally 
bright red color. The mature leaves were very 
small, stiff, and yellowish green. In summer 
and fall the old spring-flush leaves gradually 
burned from the tip toward the base and 
finally were abscised when nearly all of the 
blade had burned. The appearance of Lula 
leaves from the complete and low nitrogen 
cultures is shown in plate 3, J and K. 

Phosphorus, The general appearance of a 
Taylor tree that was suffering severe phos- 
phorus deficiency is shown in plate 2, No. 15, 
and that of a single leaf in plate 3 E. The tree 
was stunted, and the number of leaves on the 
plant was greatly reduced as a result of ab- 
scission of the older leaves. The leaves were 
smaller than normal and distinctly rounded. 
The leaf blades were stiff and leathery. Soon 
after reaching maturity the leaves became dull 
brownish green in color. This bronzing, or 
change of color to dull brownish green, was 
the most distinctive symptom of phosphorus 
deficiency observed. Many of the twigs lost all 
of their leaves and died back to larger 
branches. Some of the leaves, as they aged, 
burned at the tips and margins. When the cul- 
tures were dismantled, it was found that the 
phosphorus-deficient trees were making almost 
no new root growth, and the old roots, though 
alive, were black rather than the normal light 
brown in color. While the root systems in most 
of the cultures showed signs of malnutrition, 
only those of the phosphorus-deficient plants 
displayed symptoms that were distinctive. 

Potassium, The first symptom of deficiency 
observed in cultures lacking potassium was 
the development of somewhat narrowed leaves 
of slightly subnormal size. Soon after the 
leaves reached maturity, they became very 
deep green. Later the intensity of green color 
decreased. By late summer the leaves of the 
spring flush showed numerous small, light- 
brown specks scattered over the leaf. As the 


leaves aged, the brown specks coalesced into 
large, irregular, reddish-brown areas of dead 
tissue between the large veins, along the mar- 
gins, or at the tip (plate 3 F). The trees were 
badly stunted, and on severely deficient trees 
the twigs were very thin and some of them 
died back during the winter (plate 2, No. 16). 

Magnesium, No symptoms of deficiency were 
observed during the first season of growth in 
the cultures lacking magnesium. The trees 
were as large as those receiving complete nu- 
trient solution (plate 1, No. 12). By midsum- 
mer of the second season the Taylor tree de- 
prived of magnesium was making less vigor- 
ous growth than the control, and the leaves 
were a lighter green. By September the leaves 
were greenish yellow over the entire area of 
the leaf except for a slightly deeper green 
along the midrib and large veins. In late fall 
and winter the leaves became yellow, and small, 
brown, dead lesions appeared scattered over 
the entire leaf blade. The appearance of a 
magnesium-deficient leaf is shown in plate 
3 B. Magnesium deficiency symptoms did not 
appear on the Lula trees. This would suggest 
that, in the avocado, magnesium must become 
very low before the leaves show obvious de- 
ficiency symptoms. 

Manganese. Immature leaves did not show 
symptoms of manganese deficiency, but as soon 
as the leaves matured, many of them developed 
yellow areks between the veins. These inter- 
veinal yellow areas were at first almost sepa- 
rate from each other, and at a glance appeared 
as two rows of yellow spots running parallel 
to the midrib. With aging of the leaves, the 
yellow areas coalesced somewhat, though the 
area along the larger veins remained green. 
The appearance of a leaf in an advanced stage 
of manganese deficiency is shown in plate 3 D. 
There was no apparent dwarfing of the tree 
or leaves. The manganese-deficient Taylor 
tree is shown in plate 1, No. 14. 

Zinc, No symptoms of malnutrition appeared 
in the Lula cultures, and no sign of manutri- 
tion appeared until midsummer of the second 
season in the Taylor culture. Then a few 
leaves showed slight mottling* By September 
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pronounced yellowing between the veins had 
developed on many of the leaves. Parker (4) 
described the initial symptoms of zinc defi- 
ciency in the avocado as yellow areas between 
the veins. The pattern of yellowing on the 
Taylor tree was more diffuse than the pattern 
that is typical of zinc deficiency in citrus. The 
leaves were normal in size (plate 15 C) and 
never developed the recurved midrib and 
trough-vshaped leaves described by Ruehle (5) 
as typical of leaves suffering severe zinc de- 
ficiency. The trees in the minus-zinc cultures 
attained normal size (plate 1, No. 13). 

Possibly the symptoms of malnutrition ob- 
served on the Taylor tree represent the earl> 
stages of zinc deficiency » but the characteris- 
tics described above lead us to believe that 
probably they resulted from some other dis- 
order. 

Iron. The first visible sign of iron deficiency 
was the appearance of leaves with yellowish- 
green color between the veins and narrow 
areas of darker green along the veins, fhese 
leaves were of the spring flush. The summer- 
flush leaves were reduced in size, with blades 
thin and delicate, and when immature they 
were a very pale yellow, or almost white, with 
little or no difference in color between the 
areas along the veins and those between the 
veins. As these leaves matured, the area.s along 
the veins became green. In late summer anfl 
fall the most severely chlorotic leaves began 
to burn at the tips and along the margins. The 
early stage of leaf burn on a chlorotic leaf i^ 
shown in plate 3 G, On some shoots all oi 
the leaves burned badly. By late fall these 
shoots were defoliated and <iying back from 
the tips (plate 2, No. 18). 

Boron. The spring flush of growth of the 
trees in the cultures deprived of boron was 
not quite so vigorous as that of the controls. 
The internodes were slightly shortened and, as 
compared with the controls, there was a .slight 
increase in the number of lateral shoots pro- 
duced. The leaves were not quite so dark green 
as those of the controls, and some leaves were 
slightly dwarfed. In the summer flush of 
growth striking signs of boron deficiency ap- 


])eared. The new shoots were very short, and 
the leaves at the tips of these shoots were 
greatly reduced in size and were yellowish 
green in color. Some time after reaching ma- 
turity, many of the leaves burned at the tips 
and margins and finally were prematurely ab- 
scised. The internodes near the tips of these 
partly defoliated shoots were much shortened 
and the axillary buds were greatly swollen, 
giving the shoots a knobby appearance. Typi* 
cal shoots of Taylor and Lula from control 
and from boron-deficient cultures are repre 
sented in plate 4. By fall the bud scales, which 
were enlarged, had ourned at the tips, and 
some of the terminal buds were dead. 'I'he 
abscission of leaves progressed from tip to 
base of shoots, and some shoots died back 
several inches from the tips. After the short 
new terminals lost their leaves, some of the 
axillary buds grew into extremely short shoois 
with small, yellow, scale-like leaves that soon 
burned and died. During the first season of 
boron deficiency there was little dwarfing ef- 
fect, but by the end of the second season the 
Taylor tree was appreciably stunted (plate 
2, No. 17). 

Copper. 7'he cultures deprived of copper 
developed, during the growing sea.son of 1945. 
very dark green foliage and slightly S-shaped 
shoots. Camp and Fudge (1) state that in 
citrus the first sign of approaching copper de- 
ficiency is *the development of unusually dark 
green foliage and the production of S-shaped 
shoots. Ruehle and Lynch (0), in describing 
symptoms of severe copper deficiency that ap- 
j)eared in young avocado trees in the field, 
presented photographs of trees that had S- 
shaped shoots, though they did not specifically 
.state that this is a characteristic symptom of 
copper deficiency in the avocado. 

Since the copper-deficient cultures appar- 
ently received enough copper, supposedly from 
impurities in the chemicals, water or sand, 
or from some other source, to prevent the ap- 
pearance of symptoms of severe deficiency, it 
is uncertain whether the development of dark 
green leaves and the slight tendency to pro- 
duce S-shaped shoots observed here should be 
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Plate 4. Taylor and Lula avocado shoots from complete and titinus-horon cultures; H. Taylor 
complete; X, Taylor, minus boron; T, Lula, complete; IT, Lula, minus boron. 
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considered characteristic early symptoms of 
copper deficiency in the avocado. 

Ruehle and Lynch (6) described the de- 
velopment of a severe nniltiple bud condition 
and dieback of the shoots of their copper- 
deficient avocado trees. Their photographs 
showing this condition bear at least a super- 
ficial resemblance to our illustration of boron 
deficiency. Therefore, under field conditions, it 
may be difficult to distinguish between multi- 
ple buds and dieback caused by a deficienev 
of copper and the condition caused by a defi- 
ciency of boron, and caution should be exer- 
cised in diagnosing these deficiencies without 
additional criteria. 
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THE INHIBITING EFFECT OF THE TERMINAL 
BUD ON FLOWER FORMATION IN THE 
AUXILIARY BUDS OF THE HADEN 
MANGO (Mangifera indica L.) 


Philff' C. Reese, J. B. Furr 
AND W. C Cooper 
Bureau of Plant Industry, Soils and 
Agricultural Engineering 
U. S. Department of Agriculture 
Orlando 

Summary 

Inflorescences in the mango are determinate 
and appear under normal conditions only from 
terminal buds. If, however, the terminal buds 
are removed during the flowering period, in- 


florescences are produced by axillary buds in 
the distal region of the shoot. Normally the 
axillary buds remain dormant during this 
period, but later some of them produce vege- 
tative shoots. Results of experiments on gir- 
dled, decapitated branches which were defoli- 
ated at various intervals after the removal of 
the terminal bud indicate that when leaves 
were present above the girdle floral induction 
took place in the axillary buds in a period 
between one and four days after decapitation 
and that floral differentiation rapidly followed. 

Note: This paper was published in full in 
American Journal of Botany for March 1946. 



HURRICANE DAMAGE TO TROPICAL PLANTS 


H. F. Loomis 

U. S. Plmit lutroductioM Garden 
Coconut Grove 

On wSept. 15, 194’5 a rather small but severe 
hurricane entered Florida in the southern part 
of Dade County and crossed it in a northwest- 
erly direction. The “eye” or calm center of 
the storm probably was not over ten miles in 
diameter and passed between Homestead and 
Perrine, but hurricane winds were felt for a 
number of miles south of Homestead and to 
the northern part of Miami. Thus practically 
the entire area of truck gardening and of com- 
mercial mango, avocado and citrus growing 
in the county was exposed to the storm and 
suffered extensive damage, as did nearly all 
other plantings, and there was considerable 
structural loss as well. 

vSince the climate of south Florida permits, 
an immense number of tropical and sub- 
tropical plants already have been introduced 
here until no other part of the United States 
can boast so large or diversified a flora of 
exotic plants, but still the tropics of both 
hemispheres offer many times as many plants 
as have been established here. Unquestionably 
the beauty, appealing peculiarities and com- 
mercial prospects of these plants, in combina- 
tion with the climate, have attracted an ever- 
increasing number of permanent residents and 
temporary visitors from the north. The be- 
havior of these plants under all conditions of 
soil, weather and treatment, are, therefore, 
matters of great importance to practically 
every resident in the region. Repeated testvS 
have shown that certain desirable tropical 
plants cannot be grown here for one reason or 
another. Moderate winter cold prevents grow- 
ing the breadfruit, mangosteen, giant Victoria 
pond lily, and the beautiful seacoast tree 
^Barringtonia speciosa. Summer heat prevents 
growing of the Hawaiian hibiscus relative, 


Kokia rockii, which is native where tempera- 
tures are moderate and fluctuate little. Acid- 
soil plants are ruled out of most of our loca- 
tions except where special treatments are given 
to acidify the soil. Many plants, native of dense 
jungles or places where severe winds do not 
occur, are affected by constant trade winds 
and badly broken by severe storm winds. 
I'ollowing the passage of the September hur- 
ricane the effects of various storm factors on 
plants could be seen 'broughout the region. 

At the U. S. Plant Introduction (harden, 
(>% miles south of Coconut Grove, several 
thousand species of introduced plants are 
growing in the scant soil on the oolitic lime- 
stone rock that is typical of the southern part 
of the county, and in the coastal lowland marl 
as well. The center of the hurricane passed 
only a few miles to the south, consequently 
the Ciarden was for a time in the northern, 
right-hand quadrant of the hurricane where 
the advancing speed of the .storm was addeil 
to the speed of the wind and maximum wind 
velocities were attained. It has been estimated 
that at the height of the storm, velocities of 
at least 135 miles per hour were exj)eriencefl. 
The wind blew from the east, swinging to the 
southeast and south, as the center of the storm 
passed. The tide rose and sea water covered 
the lower part of the Garden to a depth of 
() or 7 feet. Rainfall, during the 24-hour period 
in which the storm occurred, amounted to 
0.75 inches. 

At this Garden, as elsewhere, the greatest 
and most direct effect of the wind naturally 
was the breakage of limbs, uprooting of trees, 
and defoliation of a host of dicotyledonous 
plants. From previous storm experience it was 
known that Pifliccellobium dulce and the Aus- 
tralian Acacia aurietdaeformis, both shallow- 
rooted trees used extensively in the past for 
street planting, were easily uprooted. This fact 
was again demonstrated, for many of these 
trees were overturned and those that stood 
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were severely broken. The handsome dark 
j^reen, den.se foliaged Casmrina lepidophloia, 
used in many (harden locations as a windbreak, 
and one of the trees that held its leaves, was 
an early victim of the storm, for practically 
every tree was blown down by the wind that 
came from the east as the storm approached. 
Trees of Casuarina equisetifolia, taller but of 
Jiiore open character and planted in wind- 
breaks on the low land where the water table 
was about feet below the surface, also were 
uprooted or broken off, almost withoiit ex- 
ception, and other species of the same genus, 
planted in smaller numbers, suffered the same 
fate. These two windbreak species, in falling, 
did extreme damage to plantings they were 
supposed to protect, and a tremendous amount 
of labor was expended in their removal and 
in restoration of plants they had crushed. 
Mckilcnca Icucadettdron, extensively planted on 
the same low ground, withstood the storm 
fairly well with some breakage of limbs but 
almost no uprooting in spite of its failure to 
lose its leaves. Ficus species, which tended to 
hold their leaves, were overturned in many 
locations, especially where planted in shallow’ 
boles or on the low land where the water 
table prevented deep rooting Trees of Ficik 
nitida anfl F. henjamina in such locations w'ere 
outstanding victims in spite of numerous sup- 
porting trunks developed from aerial roots. 
The African mahogany tree, Khaya nyasica, 
that in other respects appeared w^ell adapted 
to the region and offered commercial possi- 
bilities for cabinetwood, was planted in a num- 
ber of locations at this (harden and a large 
planting had been under observation in recent 
years at the Sub-Tropical Experiment Station 
at Homestead. Scarcely one of these trees re- 
mained standing after the storm. The related 
Cuban cedar, Ccdrcla adorn fa, planted in 
smaller numbers at the Garden, suffered a 
similar fate. Members of the genus Sunetenia, 
including the native S. maftagoni, fared bet- 
ter, with no uprooting, although breakage of 
limbs caused some damage. Breakage of limb.^ 
of avocado and tnango trees was severe and 
where these trees were planted in shallow^ 


holes on the rock, overturning was common; 
even in deep soil areas the heavy rain so 
softened the earth that the constant buffeting 
of the wind caused a few^ trees to go down. 
This effect of the rain undoubtedly hastened 
the uprooting of many trees that probably 
would have fallen even had there been little 
or no rain, but trees that otherwise might 
have surviv’^ed, like Terminal ia arjuna and 
Biicida buccrasj had their long roots pulled 
through the sodden earth and thus fell. 

A great many trees and shrubs that were 
not blown down nevertheless were bent over 
badly and suffered considerable damage to 
their root systems and still more when they 
w'ere returned to an upright position after 
the storm. As a consequence of plants being 
blown dow'ii, inclined or having branches badly 
broken or defoliated, shaded parts of the 
trees were exposed to full sunlight and there 
was considerable scalding of bark on trunk.s 
and limbs of many trees before they could be 
set up or before new' leaves gave them pro- 
tection. 

A factor that contributes tremendously to 
jdant damage in hurricanes is the veering of 
the wind as the storm progresses. This shift- 
ing of the wind is increasingly pronounced as 
the center of a .storm is neared and is most 
extreme where the center passes over an> 
given point, for here the wind blows from 
one direction as the center approaches and 
suddenly changes to the opposite direction as 
the center passes. Thus plants are buffeted in 
different directions and the resulting loosen- 
ing and breaking of roots and branches is in- 
creased. 

Promi)t defoliation in a storm contributes 
immeasureably to a tree or shrub’s chances of 
survival, for bare branches offer little resist- 
ance to the w^ind. Loss of leaves is a tempo- 
rary matter and, with satisfactory conditions 
following a storm, new leaves seldom are 
long in appearing, and complete recovery from 
storm effects may be rapid. An unexpected 
example of early defoliation and the protec- 
tion it offers was the very tropical appearing 
member of the Araliaceae, locally known as the 
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Australian Umbrella-tree, Schcfficra actino- 
phylla. This tall, many-stemmed, soft-wooded 
plant lost practically every leaf and thus was 
reefed down to bare poles that bore the full 
brunt of the storm with little other damage, 
and after the storm new leaves were quickly 
produced and today the plants show little evi- 
dence of the ordeal they weathered. 

Another outstanding plant that gains pro- 
tection through loss of leaves is the Royal 
Palm. In a severe storm, such as that in 
September, the Royal Palms lose their leaves 
as the fury of the gale increases until only 
the tightly wrapped heart leaves remain, and 
in this condition the palms usually survive 
the storm. Since the species of Royal Palms 
are native in Florida and the Greater and 
Lesser Antilles, where hurricanes are of al- 
most annual occurrence, their survival may, 
in part at least, be attributed to this charac- 
teristic which few other palms have in the 
same degree. 

With trees that fail to lose their leaves, 
much damage is done to the smaller branches 
and to the foliage by the whipping, tearing 
and bruising by the wind, and often salt spray 
is charged with contributing to the injury and 
may account for some of it, especially where 
the sea is nearby, and salt concentration in 
the spray and wind-driven rain is high. Gen- 
erally speaking, foliage damage from any 
cause in one of these storms, while making 
plants unsightly for a while, seldom seems to 
have a lasting effect on most plants, as new 
leaves usually are produced in a few weeks. 

On some trees, however, notably those from 
jungle environments, not only is there severe 
leaf injury, but tlie beating of the wind on 
slender stems and branches may completely 
wear away the bark and cause the death of 
these parts. The African rubber-producing 
tree Funtumia dastica was a striking example 
of this, and after the storm the white inner 
wood of the small branches was exposed in 
remarkable contrast to the larger branches, 
where the dark brown bark still remained. 
The Para rubber-tree, Hevea brasUiensis, also 
suffered in thijS way and, having brittle wood 


was rather badly broken, but there was no 
overturning of trees since the species is 
anchored by an exceedingly sturdy tap-root. 

In the lower part of the Garden that was 
flooded by the sea, damage directly due to 
salt poisoning was evident in surprisingly few 
cases. Here were a large majority of trees, 
shrubs, vines, palms, and bamboo species rep- 
resented elsewhere in the Garden. These 
species were completely covered or had salt 
water at their bases probably for several 
hours. The soil in this area consists of marl 
that was pumped from the mangrove swamp 
in the first World War to form a flying field. 
This marl takes up water slowly and probably 
had become nearly saturated with rain before 
the sea rose and hence absorbed little salt 
water about the roots of plants. Plant losses 
directly attributed to salt water flooding were 
lychees, a few small bamboo plants that were 
completely covered, and mature specimens of 
the following palm species : Butia capitata and 
P. bonneti, Martinesia corallina (referred by 
Burrett to Aiphanes minima)^ Dictyosperma 
alba and Attalea spectabiUs. Several species of 
Caryota were injured but there were many 
species of palms, some so small or young that 
they were entirely flooded, that showed no 
effects of the salt water. 

As a class the palms, aside from those af- 
fected by salt water flooding, and the bamboos 
at the Garden and elsewhere in the storm area 
withstood the storm better than dicotyledonous 
plants. Practically no palms were overturned, 
as it would seem that their dense mass of 
fibrous roots so firmly anchored them that the 
force of the storm, even aided by the moisten- 
ing of the soil by rain or flooding, was not 
sufficient to uproot them. A considerable num- 
ber of coconuts and old Royal Palms were 
broken off at ground level where the trunks 
were constricted at the root-crown but this 
did not happen to other palms, and very tall 
specimens of IVashingtonia and Livistona were 
standing almost unscathed after the stofm. 
Several immense Borassus palms were unin- 
jured although one was slightly forced over. 

In the collection of bamboos practically 
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every specimen planted in a suitable location 
survived with little breakage of canes or loss 
of leaves. A number of dense clusters of the 
spiny bamboo, Bamhusa arundmacca, from 
seventy to a' hundred feet high and planted in 
less than a foot of soil on the top of a crushed 
rock ramp of the old airfield, were overturned 
but, when they were severely pruned back, 
the mats of roots and stumps fell back into 
position and new shifts soon were pushing up. 

While almost no plants in the Plant Intro- 
duction (larden escaped some injury, the fact 
that specimens of most species had been plant- 
ed in several locations, on the high pine land 
as well as on the lower filled area, usually 
resulted in the survival of at least one repre- 
sentative of a species and relatively few intro- 
duced species were completely lost as a result 
of the storm. 

I'ollowing the observations made on this 
storm, it seems that some precautions that will 


minimize losses can be taken in the future. 
It appears that there are no trees that can be 
recommended for windbreaks that will give 
the desired protection under normal weather 
conditions and will also withstand hurricane 
winds. Planting of large, shallow-rooted trees, 
that are known to be susceptible to uprooting, 
should be avoided except where their fall will 
not damage buildings or other plants. Trees 
that attain large size should not be planted on 
land where the water table is so close to the 
surface that deep rooting is restricted, as such 
trees are too easily overturned. Planting in 
shallow soil or in blasted holes that are too 
small for the plants when mature is also a 
dangerous practice and does not give optimum 
conditions, even under normal circumstances. 
Actually, however, the best advice that can 
be given regarding precautions against a hur- 
ricane is to avoid it completely. 


HURRICANE DAMAGE TO COMMERCIAL 
FRUIT TREES IN DADE COUNTY 


J. R Brooks 
Homestead 

'Phe hurricane of September !.*>, 1945, as 
you know, had a top wind velocity of 150 to 
IfiO MPIT. The path of greatest destruction 
was only 40 miles wide running from the town 
of South Miami to slightly south of Florida 
City. The lowest barometer reading was 28.09 
at the Army Air Rase. This area embraces 
75 to 909f of the production of avocados, 
limes and mangos in the. state. Winds of hur- 
ricane force lasted approximately four hours, 
the lull lasting between 45 and 50 minutes. 

This paper deals mainly with damage to 
avocados, limes and mangos. 

Damage to Avocados: The damage to avo- 
cados varied greatly depending upon size and 
height of trees, and to a lesser degree on 
variety and condition of the tree at the time 


of hurricane. Inhere seems to be some little 
difference in ultimate damage between a grove 
which was encircled with an Australian-pine 
windbreak or other type of windbreak, and 
those not having any windbreak. The wind- 
breaks did some good while the wind was 90 
to 100 miles but when the wind reached a 
higher velocity than this the windbreak was 
blown over on to the fruit trees, causing more 
damage than the wind itself. Trees that were 
high and very large blew down quickly and 
suffered more damage than those that were 
not as tall. There was some difference between 
varieties but this was due mainly to the type 
of growth that these varieties have; that is, 
if they are short, low-headed trees rather than 
tall, slender ones. It seems to me there was 
one variety which suffered considerably less 
damage than other varieties and thiat is the 
Collinson. They seemed to stand up better than 
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other varieties- of the same age and height. 
(However, we do not recommend propagating 
Collinson.s for several other reasons.) (iener* 
ally, West Indian varieties are recovering 
much slower than either Hybrid or (iuate* 
malan, one outstanding exception being the 
Pollock, which recovered very quickly. Trapp 
is coming back very slowly, some dying. Of 
the Guaiemalatis, the Taylor is making the 
quickest recovery. 

Damage to avocados can be classed roughly 
into three types — root damage, bark damage 
and breakage of limbs and foliage. Root dam- 
age was severe to both the trees that went 
over and trees that were not blown over. In 
the case of trees that were not blown over, 
any number of them are dying back. In the 
case of bark damage, this was mainly caused 
by sunburn before the trees could be put up, 
which in some groves was very severe. It was 
also caused by twisting of the limbs and trunk 
resulting in breaking and damage of the 
cambium layer. The third type of damage 
mentioned was caused by the force of the wind 
breaking the limbs, in some cases limbs as 
large as 10 and 12 inches in diameter; also 
breakage resulting from the tree falling on 
the ground. 

In setting trees up after the storm, the tops 
were cut back to leave a surface equal to or 
slightly more than the estimated good roots. 
Some growers cut their trees back to within 
S or 4 feet from the ground; other growers 
did not cut their trees back at all ; but the 
most prevalent method used was that of cut- 
ting the top back equal to the remaining root 
system, and at the present writing this appears 
to have been the better way, although at 
present writing it is really too early to tell 
which will prove to be the better methotl. 
Incidentally, it is still too early to evaluate 
the total damage to trees. The props that w'e 
used were saplings cut from the woods, 2x4 
lumber, or IxH slabs. Two to three props were 
used per tree. 

There were various kinds of fertilizer used, 
such as 4-'9-3, 4-8-6, 4-7-5 and 5-7-5. Most of 
the fertilizer i^jlised did not contain any of the 


minor elements, such as magnesium, manga- 
nese, etc. The l)est results seem to have been 
obtained from 4-7-5 or 5-7-5 mixtures 
containing to 2*^ magnesium. Poundage 
varied from one-third application to a full ap- 
plication, and while a full application unques- 
tionably wastes some fertilizer it seems to 
have gotten a little quicker response. Wher- 
ever possible a mixed fertilizer having an or- 
ganic nitrogen content of 20% to 40% was 
applied with a mechanical spreader. 

Some growers used a tractor with rope or 
cable to pull up trees. Before pulling the 
tree up the dirt was uug out from under 
the roots so that the tree could again set ap- 
proximately vertical. The dirt was then put 
around the roots either by hand or with the 
use of a small bulldozer. 

The approximate cost of raising the trees, 
fertilizing, putting dirt on the roots, pruning 
and hauling all of the dead wood out, varied 
greatly depending upon the size of the grove 
and the amount of damage in the grove. On 
the average, the cost of setting large trees 
12 years old anrl older varied from $40 to 
$140 per acre, one of the greatest single ex- 
penses being the cost of^ hauling out all 
brush, etc. 

Some fruit was salvaged from practically 
all groves. This fruit averaged from $1.75 to 
$3.50 per tomato field box delivered to the 
packing hous^. In some cases this figure was 
lower depending upon the amount of scarred 
fruit and the variety. The Taylor variety 
brought about the highest price and the West 
Indian varieties the lowest price. Fruit could 
be salvaged for not over 5 to 6 days after 
the hurricane. Fruit on the ground after that 
date was too sunburned to salvage. Groves 
that had not been fertilized for top production 
and consequently were considerably harder 
and had less foliage were not damaged as 
severely as those which had been well fer- 
tilized. 

Some groves since the hurricane have 
shown a decided zinc deficiency which has re- 
quired the use of zinc sprays. 

Persian Limes \ Damage to limes varied 
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greatly between root-stocks, lemon root-stock, 
l)eing blown over very easily whereas grape- 
fruit stock held well in the ground. However, 
I do not recommend the ])lanting of citrus 
on grapefruit rootstock except on very low 
land, "riie greater part of the ])lantings in 
Dade County are on lemon root-stock, (.'leo 
patra mandarin root-stock could be classed in 
betNveen the grapefruit and the lemon root- 
stock in damage. 

Damage to the tops or to the budded part 
was .severe, mainly due to twisting and split 
ting of the limbs and bark, resulting in con- 
siderable infection by Dijilodia. 

In the case of trees that were badly split 
it was deemed advisable to cut them back to 
just above the hud. Trees that were not so 
badly split w^ere pruned back only pa.st the 
split. In these latter ca.ses, where trees w^ere 
jiruned this way, ciuisiderable dead w'ood is 
still developing 

Lime trees were ]>ut up in much the same 


manner as the avocado trees and the fertilizer 
used w^as the same. Damage to foliage could 
lie roughly estimated as at least 50%. Trees 
that were blown over and subsequently prop- 
ped up are bearing some fruit this year, mean- 
ing those limes which were good and were 
not damaged. 

Mangos: 1'he damage to Mangos was prob- 
ably more severe than to any other kind of 
tropical fruit. Mango trees wdth limbs hav- 
ing a diameter up to 14 and 10 inches were 
broken off three to five feet from the ground 
as well as lieing blown over, and in .some 
cases, trees were blown out of the ground, 
riieir putting up and care was much the same 
as for the avocados. It is doubtful if there 
will be a good crop of fruit on Mangos for 
three years at least, and perhaps considerably 
longer. Small mango trees of varieties such 
as the Brooks and Sandersha were not dam- 
aged as severely as the TTaden on account of 
their smaller size. 


THE ALAMOEN— A CITRUS FRUIT OF THE 
TANGELO TYPE FROM PARAMARIBO 


David ICMKcnn.D 
Coconut Gro't'c 

On .April 21r4, 1914, Mrs S T. Korer, at 
that time one of the b<*st known authorities 
on cooking in the United States, sent me three 
fruits of a new^ variety of citrus fruit with a 
letter from her .son, James Birch Rorer, who 
w^as at this time holding the po.st of Plant 
Pathologist in the Department of Agriculture 
in Trinidad. With the fruits she sent her vson’s 
letter in wdiich he said; 

“During the past three years 1 have made 
several trips to Surinam and have found 
there a fruit which they call alamocn, and 
which seems to me to be far superior to 
the grai)efruit in flavor. So far as I can 
learn it is a native of that part of the 
world ; trees are growing everywhere there 


and thousands of fruit rotting every year. 
Trees come true to seed, T have been told 
hy various planters in Siiniiam.'’ 

The fruits Mr. Rorer sent were large, flat- 
tened, rather irregular in shape and with a 
rather coarse skin which had jirominent oil 
glands like those of the shaddock. They wxre 
unlike any shaddocks T had seen. They re- 
minded me of the King orange in their ir- 
regularity of shape, but they were much larger 
and of a light grapefruit color darkened by 
what appeared to he tlic rust mite. 

Upon opening one of the.se fruits 1 dis- 
covered that it had inside an unusual struc- 
ture ; a large cavity in the center where 
ordinarily there is a fibrous core, and with 
large and very Ux^sely put together ‘‘cells” 
or fruit follicles with thin walls. Tq my avSton- 
ishment as I put a spoon into the fruit flesh 
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tu take out a bite to taste, there was none 
of the usual squirting which generally follows 
the insertion of a spoon into a grapefruit. It 
was squirtless, in other words. 

In niy enthusiasm I took the fruit to my 
friend Dr. W^ A, I'aylor, wdio has tasted more 
fruits than most of my friends, and was 
])leased to get his favorable opinion. Dr. \\ . 
T. vSwdngle and Mr. T. Ral])h Robin.son were 
neither of them in town at the time. 

After having the fruits photographed the 
seeds were planted and Mr. Rorer's description 
printed under S.P.I. number 87804, and then 
there was a long pause. My friends laughed 
at my claims of a squirtless grapefruit from 
Paramaribo and wondered at my enthusiasm 
about Rorer’s fruit. 

Trees grew from the 117 seeds planted in 
the Chico, C'alifornia, (iarden and at least 
two were planted out in the test orchard there. 
'I'wo of the seedlings were sent to me in 1922 
and T planted them on my place at Coconut 
(irove, which J had recently acquired. The 
trees at Chico grew w'cll and in time fruited» 
but the character of the fruit did not come 
up to expectations. The skin was very thick 
and there was little juice in the fruit. What 
there was, however, had an excellent flavor 
which reniinde<l me strongly of the specimens 
that had come from Surinam, 

I recollect that 1 was first apprised of its 
having fruited by .seeing my friend Skeels 
eating one without fully realizing how in- 
terested 1 was in the fir.st fruiting of this 
alamoen. I took it away from him, together 
with the others and walked over to .see 
Robinson and ask him about it. As it happened 
Robinson had just received from the citrus- 
testing station in Florida a lot of splendid 
tangelos which he and Swingle were tasting, 
and the alamoen had to be compared with 
them. Since my friend Mr. Allison Armour 
had just arrived on his yacht and had invited 
Secretary of Agriculture Jardine and the Cu- 
ban Minister to lunch on board, and had in- 
cluded both Swingle and me in his invitation, 

I proposed that Swingle take some of his 


tangelos to the luncheon and I would take the 
alamoen for comparison. 

To my delight the guests after a rather des- 
ultory taste of the various fruits, decided 
that the alamoen compared very favorably with 
any of the tangelos, and in one case a decided 
preference for it was expressed. 

My own trees grew slowly and developed 
plenty of large spines, but no bloom. My friend 
Harold Hume took a look at them and scorn- 
fully remarked, “Some kind of a shaddock, I 
suppo.se.^’ For thirteen years I watched my 
trees for some sign of blooming, in vain. But 
in the fall of 1980 to my delight discovered 
three fruits on one of the trees from late 
blooms that 1 had not seen in the spring. They 
were not as good as those Rorer .sent in but 
much better, 1 thought, than the fruits from 
the hot, dry irrigated region of California, 
.'^ince they were the first fruits, I was encour- 
aged to think that the next crop might be 
better and I was not disappointed, for in No- 
vember of 1981, one of the trees bore a half 
dozen, good sized, characteri.stic fruits. These 
were ripe in December when both Swingle 
and Robin.son visited me and it was a great 
pleasure to take them to the tree and let them 
ta.ste the alamoen which it had cost so much 
time and attention to fruit. J think they were 
both favorably impressed ])y its characteri.stic 
flavor and Swingle expressed the opinion at 
the time that it was probably a naturally pro- 
duced tangelo. Robfnson compared it with 
one of those which had been produced by breed- 
ing in the experiments of the Office of Plant 
Breeding Inve.stigations, but Swingle declared 
the alamoen .superior to it. 

In January of 1982, Mr. Allison V. Armour 
invited me to make an expedition to the We.st 
Indies and I enquired if we might not get 
down as far as Surinam so that I could see 
the alamoen 'with my own eyes. Since Mr. 
Rorer had first sent it in we had only received 
a brief note about it from a Dr. Samuels who 
reported that it was sometimes called the Guidi- 
eonapple or Alomoes and that the Dutch name 
was ‘Tompalmoes.” Since shaddocks are gen- 
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erally called Pompalmoes by the Dutch in the 
Orient, the information did not help us any. 

Upon our arrival in Paramaribo 1 searched 
the market at once to see if there were any 
alanioens to be found, but it was out of sea- 
son, and although the dealers all knew about it 
there were only a few j)oor specimens to be 
seen anywhere. 

That same afternoon Mr. Armour and I 
had the pleasure of calling on the (jovernor 
of the colony of Surinam, Dr. Rutgers, who 
for many years was Director of Agriculture in 
the Dutch East Indies. When he enquired 
what 1 was looking for in particular 1 replied 
— “for the alamoen.” “Oh,” said the (jovernor, 
“that is my favorite of all the citrus fruits 
in the colony. J get them whenever 1 can. T 
shall give myself the j)leasure of presenting 
you with a box of them tomorrow.^’ Alas, he 
was not able to find them anywhere. They 
were out of season. 

1'he day after, wdien Dr. Stahel took us 
out on the Saramanca canal, he w’as able to 
show me trees of the alamoen and get for me 
a few fruits, w^hich unfortunately were not 
representative of what the variety does there, 
but which had the particular flavor and tex- 
ture of the fruits which Mr. Korer had sent 
me in 1912. I learned that the fruit is never 
budded but grown from seeds, and that scat* 
tered trees only are to be found here and 
there in the dooryards of the colored people 
and the planters. It comes true to seed, it 
seems, and no distinct varieties are recog- 
nized in the colony. The centers of these Par- 
amaribo fruits were hollow% and in conse- 
quence the fruits were light — ^lighter than 
those borne by my trees and much lighter 
than the fruits that Mr. Rorer sent me years 
ago. In actual quantity of juice the alamoen 
cannot compare with a good Florida grape- 
fruit, but I am not claiming that it wdll 
ever be a competitor of the grapefruit, I 
simply say that for my palate, which is per- 
liaps a bit jaded from long and close associ- 
ation with the grapefruit, I like the alamoen 
very much indeed as a change: and if my 
trees would only bear respectable crops I 


would not eat grapefruits but alamoens, for 
there is something indescribable in its flavor. 

My trees are on their own roots and in 
Miami limestotie rock. What the variety will 
do wdien it is budded on a congenial stock and 
grown in better soil remains to be seen. The 
further trial of this fruit is a matter for the 
amateur rather than the commercial grower, 
for until many things about it are settled it 
does not appear to be in the commercial class 
as understood in America. 

The a1)Ove account was wu-itten in 1932 and 
1 had intended to publish it, but crush of other 
things shoved the manuscript aside. Tw^elvc 
years passed by after that luncheon on the 
“Utowana” in Washington. Swingle became 
attached to the University of Miami as bo- 
tanical expert and I saw much of him. I took 
him to see my alamoen trees and to taste the 
fruits, of which I had grown increasingly 
fond. “Why don’t you send a fruit to Webber,” 
said he, “T don^t believe he ever saw' it.” It 
was late, sometime about April fir.st, and the 
only fruit left on the tree w'as scarcely char- 
acteristic. but I sent it. The reply was typical 
of the carefulness with which Webber exam- 
ined his material and I cannot refrain from 
quoting from that letter which is now before 
me. 

“Your very interesting letter came yester- 
day and today the fruit of the alamoen ar- 
rived. I have spent the entire forenoon on it. 
Swingle thought this might be the same as 
the ‘Ugli’ fruit grown in Jamaica, but while 
there are some points of similarity it is <iuitc 
distinct from that fruit. I only have memory 
to go by as to flavor, wdiich one cannot record 
in w'ritten characters, but my impression is 
that the two fruits are much alike in flavor, 
both being sweet and highly attractive in this 
character, either I think being superior to 
the ordinary grapefruit.” Webber gives in 
tabulated form a comparison of the tw'o fruits : 
their skin thickness, flesh color, seed number 
and seed character, whether free or fused to- 
gether and their comparative size. 

*The fruits are much alike in shape, exte- 
rior color and rugosity, and in large hollow 




Dorsett’s photogrraphs Dec. 29, 1931. 


Fig, 1. Tree of the alamoen on “The Kampong,” Coconut Grove, Florida, as it 
was in December, 1931. An alamoen fruit cut, ready to serve,, The fruit follicles 
are large and loosely packed in their segments, but are thin-walled and full of 
Juice of a characteristic flavor quite unlike that of grapefruit, shaddock or any 
other citrus fruit. Owing to the thinness of the walls of the follicles and the large 
natural cavity in the center, it is possible to eat one of these without the Juice 
aqulrtlng over one. It is essentially a squirtless fruit. While there is a large 
%mount of Juice, the amount does not compare with that contained in a good 
tfraiOfffruit. For its delicious flavor it may come to be grown by amateurs and since 
it is a good shipper may even And a place on the fancy market. 
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axis, etc. The Ugli is a little more of ‘kid 
glove' character of peel than the alamoen. The 
alamoen fruit sent is probably too old to give 
the full flavor, but it is attractive in flavor. 
Whether it is sufficiently so as to make it a 
market fruit, 1 am very doubtful. I am of the 
impression that all characters considered, the 
Ugli is the superior fruit and most likely to 
make the grade commercially. 1 have had only 
four fruits of the Ugli and only one of the 
alamoen, so my judgement is very untrust- 
worthy.’’ 

As I write this long, and to the commercial 
citrus grower doubtless tiresome account of 
“just another variety; not commercial,” I have 
cut open a fruit from my tree close by here 
that went through the hurricane of Sept. 15th 
and carried its few fruits. It is not ripe but 
sweet and edible with a large cavity ami pulp 
that is already very juicy and tender. F admit, 
the looks of the fruit would not sell it tc the 
“average person” if .such a thing exists, but 
strange to .say its flavor has become more and 
more popular on 'I'he Kampong and the trees, 
which stand i:i small holes dug with a pickaxe, 
not blasted, in my stony “reef,” are curiously 


healthy. One of them stands close to three of 
Swingle's Sampson tangelos which were 
planted at the same time,. 1922, and all of 
these trees have born fruit since 1930. 

“W;hy run on and on about this ^alamoen 
fruit ?' ” I can hear someone in the audience 
whisper. To such I would reply that it must 
be because of a habit, an interest in individual 
plants, not in thousands of acres of them; a 
habit that dates back to my childhood in the 
orchard of the Kansas State Agricultural Col- 
lege when Silas Mason, the great horticultur- 
ist, was picking dozens of varieties of apple 
there and knew the characteristics of every 
one of them; the same personality who later 
spent months in the Egyptian Sudan describ- 
ing the date varieties there which even the 
owners, the fellaheen, had not thought ot 
analyzing. 

Mason has gone on and now Webber has 
gone and before the shades overtake me I feel 
obligated to leave these rather disconnected 
notes in your keeping; for with the coming of 
the frozen fruits and air transport many 
changes may take place and the alamoen may 
yet play a role. 



REPORT OF THE AVOCADO VARIETY 
COMMITTEE 


Geo. D. Ruehle 
Acting Secretary 
Homestead 

The Avocado Variety Committee lias not 
been very active during the past two years and 
consequently the acting secretary has very 
little to report. This is due in part to the fact 
that the Chairman and the Secretary of the 
original committee have not been active be- 
cause of illness, and in part to the occurrence 
of the devastating hurricane which swept over 
the Redland district last September. The lat- 
ter has prevented the obtaining of data on 
some of the recently registered varieties which 
would have matured fruit on the trees at the 
Experiment Station last winter if the hurri- 
cane had not occurred. 

During the past year only one seedling was 
registered and a certificate issued to the owner 
of the original tree. 

Kalusa, Probably W. T. xGuat. (Flower be- 
havior not recorded). Season July. The Kalusa 
produces a pyriform fruit of medium size, 
with a smooth dark green skin, a moderately 
large seed, and golden yellow flesh of very 
good quality. It originated on the grove of 
F. A. Kalusa near Homestead as a seedling 


planted about 1930. Its bearing behavior is 
unknown prior to 1944. In that year it pro- 
duced 8 bushels and in 1945 about 6 1/2 bush- 
els of fruit, according to the owner. While it 
has not been observed long enough to ascer- 
tain its true value, the Kalusa appears to merit 
continued trial since it is an early maturing 
fruit possessing the desirable size, appearance 
and quality for a commercial avocado. 

Two additional owne? ^ of seedlings have 
expressed their intention of registering them, 
but owing to the fact that no fruit was avail- 
able for examination by the Committee this 
year as a result of the hurricane, these will 
not be registered until later. One of these va- 
rieties is being propagated and a good nuiny 
trees have already l)een sold and planted. This 
is the Vanell Late, propagated and sold by 
the All Good Nursery of North Miami, Flor- 
ida. This avocado is described by the owner 
as very late, holding until June, with a fruit 
medium in size w^ith a small seed and good 
quality. It may be all that is claimed for it, 
but it has not been seen by the Committee. 
The All Good Nursery recently donated three 
trees to the Experiment Station for a test plant- 
ing for observation, but it will require a num- 
ber of years before the merits of this variety 
can be ascertained. 
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REPORT OF THE NECROLOGY COMMITTEE 


IRENE McMahon O'RYRNE 

With the passing of Irene McMahon 
O^Byrne, the beloved wife of our president 
Frank M. O’Byrne, The Florida State Horti- 
cultural Society has lost a beloved friend. Her 
life will always be an inspiration to those of 
us who knew her. Our hearts go out in sym- 
pathy to our friend and associate in his loss. 
Mrs. O’ Byrne devoted her life generously to 
her state and her community. Her devotion to 
high ideals of service will live on in the 
Hospital Memorial Home of Lake Wales. Her 
service to Horida health will be an inspira- 
tion to all our members and to her host of 
friends. She delighted in the tropical beauty 
of Lake Wales and much of the tropic bloom 
of her home town is due to her untiring ef- 
forts. Friendship has been our gain and her 
])assing is our loss. 

Born September 0, 1887 
Died April 18, 1940 


JOSEPH R. WATSON 

Joseph R. Watson died June 0th, 1940 at 
(iainesville, Florida, where he had lived since 
1911. His life was spent in teaching and in 
field of applied entomology. Previous to coming 
to the Florida Experiment Station he received 
his R. S. degree from Baldwin College and 
his A. M. from Western Reserve. He attended 
the University of <'hicago. Was assistant in- 
structor of biology at Adelliert College. Later 
he was instructor at Berea College, Kentucky, 
and Rochester College, Indiana. From 190? to 
1911 he was profe.ssor of biology at University 
of New Mexico. 

Mr. Watson had served Florida as head of 
the Department of Entomology of the Agri- 
cultural Experiment Station for 35 years. He 
initiated the development of biological control 
using predators and parasites. His recommend- 


ed measures are standard practice in many 
crop producing are«'»s of the .State. He described 
over 30 new species of thrip and built up a 
department collection of many thousand of 
insects. There are more than fifty papers in 
the file on thysanoptera. His name appeals as 
author of several Experiment Station bulletins 
and numerous papers on pests of citrus and 
other crops. Professor Watson was a charter 
member of the Florida Entomological Society 
and its first President. He was Editor of the 
Florida Entomologist. 

He was a fellow of American Association 
for Advancement of Science. A fellow of the 
Entomological Society of America, a member 
of the American Ecological Society, The Flor- 
ida State Horticultural Society, Sigma Xi, 
Phi Kappa Phi and a past president of the 
Athenfeuni Club of the University of Florida. 

The Society regrets deeply the passing of 
such loyal and valuable members. 


HERBERT JOHN WEBBER 

With the death of Dr. Ilerbert John Webbei 
on January 18, 1946, the Florida State Hor- 
ticultural Society lost one of its most re- 
nowmed honorary members. At the same time, 
horticulturists throughout the world lost a l)e- 
loved and respected leader whose scientific 
imagination, enthusiasm, and resourcefulness 
were of inestimable value to the advancement 
of science in his chosen field of endeavor. The 
greater part of Dr. Webber’s work was in 
the field of applied science, and the farmers 
and fruit growers of this country are as much 
indebted to his long and useful life as is the 
research profession. 

Dr. Weblier was born in Lawton, Michi- 
gan, on Dec. 27, 1865, His boyhood was spent 
on his father’s farm in Iowa when the pioneer 
development of that state depended on the 
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rugged and substantial character of its people 
in both the mental and physical response which 
they made to their surroundings. His formal 
education in Iowa, then in Nebraska, and al 
Washington University in St. Louis finally was 
rewarded by his receiving the Ph. D. degree 
in 1890. Subsequently, the University of Ne- 
braska bestowed the honorary degree of Doc- 
tor of Agriculture upon him in 1913, and the 
University of California paid him the honor 
of giving him the degree of LL.D. in 1943. 

Dr. Webber had a varied and interesting 
career and held many positions of honor and 
responsibility in educational and research ca- 
pacities. He became a resident of Eustis, Flor- 
ida, in 1892, when in the service of the United 
States Department of Agriculture. From then 
until he left the Department in 1907, his en- 
thusiasm for his work in citrus culture and 
his sincere, friendly regard for the hoticul- 
turists of Florida greatly endeared him with 
many people of the state. I'his friendship was 
to endure for the next fifty years and to be 
revitalized by occasional visits to Florida after 
his duties had called him far afield. 

It is not practical, within the space avail- 
able, to describe in detail the accomplishments 
of this long and useful life. Dr. Webber re- 
tained the optimistic pioneer spirit, which was 
so ingrained in his boyhood experiences, to 
the end of his career. In 1907 he became Pro- 
fessor of Experimental Plant Biology at Cor- 
nell University. That endeavor soon resulted 
in a growing and respected department of 
Plant Breeding, one of the first such divisions 
to be established in a state agricultural col- 
lege. He soon was surrounded by graduate 
students and research workers, whose appre- 
ciation for Dr. Webber’s kindly, enthusiastic, 
and stimulating leadership has become one of 
their most cherished memories. His reputation 
went far, and in 1913 he was called to Cali- 
fornia to organize the Graduate School of 
Subtropical Horticulture and Citrus Experi- 


ment Station. Again his pioneer spirit and 
vision enabled him to build this new institu- 
tion on broad and sound fundamental policies 
which have endured and unfolded with notable 
success during the past thirty years. 

He was an ardent l)eliever in the goodness 
and helpfulness of his fellow men, and, as a 
part of his early endeavor to help the fruit 
growers of California, he was active in or- 
ganizing for the first time the annual institutes 
which serve several different crops, including 
citrus, avocados, and dates. These two last 
mentioned crops were barely started in a com- 
mercial way, but Dr. Webber’s enthusiasm 
carried along the early meetings, and his 
optimistic faith in their future was the inspi- 
ration of many pioneer planters of dates and 
avocados. His high regard for the value of 
the Florida State Horticultural Society to 
that state, and a similar society to the apple 
growers of western New York, gave him faith 
in the promotion of similar activities in Cali- 
fornia. 

Dr. Webber’s writings were a notable por- 
tion of the scientific articles on agriculture 
and horticulture during a period of fifty 
years. Perhaps his crowning achievement was 
the contribution of several chapters and his 
editorial guidance in the publication of volume 
I (History, Botany, and Breeding) of The 
Citrus Industry, He was busily engaged in 
his editing pf volume 2 of this work when 
death overtook him after an illness of only 
a few days. He had completed the writing of 
two chapters, one on nursery methods and 
the other on rootstocks, for this volume, and 
had edited most of the chapters contributed by 
others. 

His host of friends have had their lives en- 
riched by their association with this lovable 
and inspiring personality. 

Leon D. Batchelor 
Riverside, California 
January 18, 1947 



ANNUAL REPORTS 


RKPORT OF SECRETARY 
May 2, 194'6. 

All money previously handled by the secre- 


tary has been transferred to 
the treasurer, and hereafter 
by that office. 


TRKASURER’S ACCOUNT 


Assets : 


Statement of Financial CoNurTioN for Period 
Fndino April 25Tii, 1946 


Exchange National Bank: 

Cash on hand — savings account 130.18 

Cash on hand — checking account $ 1,974.24 


bhulovviueiit Capital 

Total Assets 
1,1 ABILITIES &' CaIUTAL- 
Memberships : 

Life 

l^atron 


C'ontributions 

Earned Interest, Endowment 

Interest Received on Savings 

Ca])ital Account 

1'otal Liabilities & Capital 

.Statement of Receipts & Disbursements for Period 
May 16, 1945 to April 25, 1946, inclusive 

Receipts : 

Cash on hand May 15, 1945 (checking acc*t. ) 

Memberships : 

Annual 628.55 

Sustaining • • 1,120.(M) 


Proceedings Sales 

Ralph P. Thompson, Asst. Secy. 


576.00 

500.(K) 


the account of 
will he handled 


$ 2,104.42 
6,718.50 


^ 8,822.92 


l.()76.(K) 

14.00 

.72 

2.86 

7,729.34 


$ 8,822.92 


$ 2,197.72 


1,748.55 

56.00 

180.00 


$ 4,132.27 
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Disbursements: 

Stationery & Supplies 58.30 

Telephone & Telegraph 123.62 

Miscellaneous Expense 197.61 

Convention Expense 268.50 

Proceedings Expense 4(K1.00 

U. S. Savings Bond 1,110.00 


2,158.03 


Cash on Hand — April 25, 1946 (checking acc’t) $ 1,974.24 

Profit & Loss Statement for Period 
May 16, 1945 to April 25, 1946, incj.usive 

Income : 

Meiiiber.ships : 

Annual • • . . 628. ,55 

Sustaining 1,120.(K) 1,748.55 


Proceedings Sales 56.00 

Ralph P. Thompson, Asst. Secy 130.00 


Total Income 

Expenses : 

Stationery & Supplies . 
Telephone & Telegraph 
Miscellaneous Expense 
Convention Expense . . . 
Proceedings Expense • . 


$ 1,934. 


58.30 

123.62 

197.61 

268.50 

400.00 


Total Expense 


$ 1,048.03 


Net profit for the Period 


886.52 
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REPORT OF AUDIT! N(; COMMITTEE 

We, the members of the Auditing Committee, 
beg to report that we have examined the books, 
vouchers, holdings and reports of the Treasurer 
of the Society, for the period May 16, 1945 to 
April 25, 1946, inclusive, and find them to be 
correct. 

A. M. Til den. Acting Chairman 
H. B. Snively 
W. L. Tait 


rj^:port of executive committee 


Four meetings of the Executive Committee 
were held during the past year. 

On December 4. at a meeting held in Winter 
Haven, Dr. Ralph E. Miller was elected to 
fill the office of Secretary, 

It was agreed to send a conij)lelc set of 
the Proceedings to the University of the Philip- 
pines in Manila to replace that destroyed by 
the Japanese. 

On January IS, a meeting was held in Win- 
ter Haven. It was agreed that all moneys be 
handled by the office of the Treasurer. Assist- 
ant Secretary Ralph Thompson was author- 
ized to insure all copies of the Proceedings 
at $1 each. Life memberships were set at 
$50 each. 


On March 20, a meeting was held in Miami, 
Florida in order to make arrangements for 
the coming Convention, April 30 to May 2. 
The following members of the local commit- 
tees were present: 


Miller T. Mercer 
David Hughes 
Jack Faircloth 
C. A. Bass 
Mrs. Cora Link 


Joe Powers 
Norman Cox 
Frank Stirling 
Floyd Ray 
Cleorge Ruehle 


Miss Margaret J. Mustard 


It was agreed to have no speaking at the 
banquet, to accept an invitation to Fairchild 
Gardens, to have name tabs for visiting mem- 
bers, and to arrange for a trip to Cuba for 
those wanting to go after the Convention, 

On April SO, at the beginning of the Con- 
vention, an executive meeting was called at 


which Mrs. S. L. Frisbie was present, in 
order to discuss the 1945 Proceedings. In 
order to facilitate publication hereafter, it 
was agreed to have a publication committee, 
the chairman of which to be the Secretary 
and composed of the Assistant Secretaries 
and Vice Presidents. This group to work out 
details of sending out proper proof and deter- 
mining editorial policies. 

On May 2, before the entire Convention, it 
was agreed to change the meeting time from 
spring to fall, to raise the annual dues from 
$2 to $3 and to have the next Annual Meet- 
ing in October, 1947 at a place chosen by the 
Executive Committee. 


REPORT OF NOMINATINC; 

COMMITTEE 

^'our Nominating Committee recommends 
the following to serve as officers of the Florida 
State Horticultural Society during the coming 
year: 

President, Frank M. O^Byrne. 

Vice Presidents, 1. Frank Stirling, 2. Earl 
W. Hart, 3, W. F. Ward, 4. (jco. D. Ruehle — 
Krome Memorial Institute, 5. Dr. David Fair- 
child — Honorary Krome Memorial Institute, 
Lyle Dickman — Vegetable Section. 

Secretary, Ralph L. Miller. 

Assistant Secretaries, Ralph Thompson, H. 
S. Wolfe, F. S. Jamison. 

Treasurer, h'rank L. Holland. 

Sergeant at Arms, J. F. Alexander. 

Executive Committee, R. S. Edsal, C. D. 
Kime, Lem P. Woods, Floyd Wray, Dale Tal- 
bert, L. R. McJ.>ain, chairman. 

There being no nominations from the floor, 
the above officers were unanimously elected. 


REPORT OF THE RESOLUTIONS 
COMMITTEE 

WHEREAS: The Florida State Horticul- 
tural Society adopted a resolution at its 58th 
Annual Meeting calling on its officers to at- 
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tempt to organize the Citrus Industry repre- 
sentatives in the States of California, Texas 
and Florida to finance and direct an investi- 
gation into the cause and means of spread of 
the “Tristeza disease’’ of citrus trees on Sour 
Orange Stock, and 

WHEREAS: Texas and Florida remain the 
only states committed to this investigation 
under the direction and at the expense of their 
respective states, now therefore be it 

RESOLVED: That the Florida State Hor- 
ticultural Society in session at Miami, Florida, 
this second day of May. renews its demand 
for an early investigation of this serious dis- 
ease and calls upon the Governor and his 
cabinet and all departments of the State gov- 
ernment charged with the protection of our 
horticulture to cooperate to see that this in- 
vestigation is financed and instituted at the 
earliest possible date and that it be continued 
to a successful conclusion, .and be it further 

RESOLVED: That the United States De- 
partment of Agriculture be invited to cooper- 
ate in this investigation. 


RESOLUTIONS ADOPTED BY THE 
hT.ORIDA STATE H(3RTICULTURAL 
SOCIETY AT MIAMI, MAY 2, 1946 

Whereas, the prosperity of the state and 
nation’s horticultural and agricultural inter- 
ests is dependent in large measure upon pre- 
vention of entry of additional plant pests capa- 
ble of increasing the annual loss now cau.sed 
by introduced pests and estimated to be $1,- 
500, 000, (HK) annually, and 

Whereas, Florida, by reason of its geo- 
graphical location is exposed more than most 
states to the introduction of insects and dis- 
eases from tropical countries; its climate is 
such as to i>ermit the ready establishment and 
spread of such pests as may be introduced; 
and its transportation facilities, particularly 
air traffic, are so highly developed as to mag- 
nify very greatly the possibilities of introduc- 
tion of alien plant pests; therefore be it 
Resolved, that the members of the Florida 


State Horticultural Society, individually and 
collectively, communicate with their repre- 
sentatives in C'ongress Jind request that they 
use their influence and direct their efforts to 
the end that: 

1. Senate Bill 1990, providing for amend- 
ment to the National Plant Quarantine Act 
of 1912, so as to provide the vSecretary of 
the US DA with authority to regulate more 
effectively the entry of foreign plants, be en- 
acted into law; 

2. The appropriation for the Department’s 
foreign plant quarantine enforcement in the 
sum of $1,552,000 now before Congress be 
increased by $200,000, to enable the Depart- 
ment to expand the defense against entry of 
foreign plant pests through employment of ad- 
ditional personnel to make surveys in foreign 
countries, so as to obtain first hand informa- 
tion as to pest conditions present therein, and 
to develop suitable means for the treatment 
of imported commodities : 

3. The Department be provided with funds 
necessary to complete the eradication of citrus 
canker from the several states in which this 
destructive disease has been rej)orted during 
the past several years. And be it further, 

Resolved, that the Secretary of the Society 
be, and hereby is, instructed to send copies 
of this resolution to all members of the Flor- 
ida Congressional delegation, to the Honorable 
G inton Anderson, Secretary of Agriculture, 
and to Dr. P. N. Annand, Chief, Bureau of 
Entomologv and Plant Quarantine, U. S. De- 
partment of Agriculture. 


FINAL RESOLUTIONS 

The members attending the 59th Annual 
Meeting of the Florida State Horticultural 
Society in Miami, April 30, and May 1 and 
2, wish to express their thanks to the follow- 
ing: 

1. To Miller T. Mercer and David Hughes, 
and their families and friends who so ably 
directed the activities of the local committees 
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in making efficient arrangements for the 
meeting. 

2. To the city of Miami, and particularly 
Joe Powers and Norman Cox for their efforts 
ill management of the Convention. 

iJ. To the Columbus and McAllister Hotels, 
who through their many courtesies helped 
make the meeting a success. 

4. To the local and state papers and radio 
stations for assistance in publication of the 
meetings. 


To the many speakers who have accepted 
invitations to take places on our program, 
b. To the University of Miami, and par- 
ticularly Margaret J. Mustard for their as- 
sistance and courtesies. 

7. To Dr. David Fairchild for his courtesy 
in arranging a trip and a tea at Fairchild 
(hardens. 

Respectfully submitted, 
RESOrTJTlONS COMMITTF.E 
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Frank L. Holi.anu, Winter Haven 
R. S. Eusall, Wabasso 
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CONSTITUTION 


Article 1 'Phis organization shall be known as the Florida State Horticultural So- 
ci<‘ty, and its object shall be the advancement of Horticulture. 

Article 2 Any person or firm may become an annual member of the Society by sub- 
scribing^ to the Constitution and payiiij^ three dollars. Any person or firm may become 
a perennial member of the Society by subscribing^ to the Constitution and paying the 
annual flues for five or more years in advance. Any person or firm may become an annual 
sustaining member of the Society by subscribing to the Constitution and paying ten dollars. 
\nv ])erson ma\ become a life inemher of the Society by subscribing to the Constitution 
and paying fifty dollars. Any person or firm triay become a patron of the Society by 
sub'-crihing to the Constitution and paying one hundred dollars. 

Vrticle »‘l. Its officers shall consist of a President, three Vice Presidents, Secretary, 
Vssistant Secretaries, Treasurer and Executive Committee of five, who shall be elected 
by ballot at each annual meeting. Phese officers shall take their positions immediately 
following their election The duties of the Assistant Secretaries shall be outlined and 
'‘iipervised by the Executive C'ommittee 

\rticle 4. 4 he regular annual meeting of this Society shall be held on the second 

I uesday in \pril, exce])t when ordered by the Executive C'omniittee 

Article Phe duties of the President, Vice Presidents, Secretary and Treasurer shall 
he such as usually devolve on these officers. The President, Secretary and 7'reasurer 
shall lie ex officio luemher*' of the ICxecutive Committee. 

\rticle b 'Pile J^xecutive ( omunttee shall have authority to act for the Society be- 
Iw'een annual meetings. 

\rticle 7. Phe ( institution may be amended by a vote of tw'o-thirds of the members 
present. 

Vrticle ‘S. .\ section of the annual program of the Society shall be devoted to the 
discussion of .siih-tropical fruits, exclusive of the commonly grown varieties of citrus 
fruits. 'Phis section shall he known as the Krome Memorial iNSTTrrTK It shall be 
presided over by a fourth vice president who shall he elected by ballot at each annual 
meeting of the members in attendance at the Institute. The fourth vice president shall 
be an ex-officio member of the l^A^ecutivc Committee. 

Article 0 The Executive C onimittee may^ at its divseretion and on the liasis of merit, 
nominate not to exceed five persons in any one year, for Honorary Membership in the 
.Society. Honorary members shall enjoy all privileges of the Society. 

Article 10. .A .section of the annual program of the Society shall be devoted to the 
discussion of vegetables and other truck crops. This section shall be known as the 
V^ECETARi.E Section of the IA.okida State Horticultural Society. It shall he pre- 
sided over by a \ ice President, wdio shall be elected at each annual meeting of the wSo- 
ciety by the members in attendance at the Session. The A^ice President shall be an ex- 
officio member of the Executive Committee. 
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BY-LAWS 


1. The Society year shall be coextensive with the calendar year, and the annual <lues 
of menihers shall be three dollars. 

2 , All bills authorized by the Society or its Mxeculive C onunitlee, for its legitimate 
expenses, shall be paid by the Secretary’s draft on the Treasurer, (). KM by the President. 

The meetings of the Society shall be devoted only to Horticultural toj>ics, from 
scientific and practical standpoints, and the presiding officer shall rule out of order all mo- 
tions, resolutions and discussions tending to commit the Society to ])artisan fK)litics or 
mercantile ventures. 

4. All patron and life membership dues and all donations, unless other'’ ise si)ecificd by 
donor, .shall be invested by the Treasurer in Ihiited States (Government bonds. 'J'he earn- 
ings from these bonds shall be left as accrued values or reinvested in United States (iov- 
ernment bonds of a guaranteed periodical value unless it is ordered by the ICxecutive 
Committee or the Society that such earnings can be made available for o]»erating expense. 
Receipts from perennial membership dues shall be placed on deposit at interest by the 
Treasurer. (3nly three dollars ($»‘5.0(>) from each perennial membership fee shall be avail- 
able during ally calendar year for payment of operating expenses of the Society. 
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Rickelson, Mrs. M. C, '^Grayfield,” 
Fernandina 

Sample, J. W., Haines City 
Sandlin, A. R., Leesburg 
Schuman, Albert, Sebastian 
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Henderson, J. Riley, Box 392, Orlando 
Henderson, W. R., Sherman Wms., Co., 
Tampa 


Hennes, Jaffa FI, South Lake Apopka 
(irowers Association, Oakland 
Henry, W'. M., Plant City 
Herlong, J3yron, Leesburg 
hlill, Arthur M. Jr., Box 300, Vero Beach 
Hill, T. C. Jr., 1101 Wallace Bldg., I'ampa 
Hines, 'J' R., Box 2721, 1'ampa 
Hodges, Dan, Box 1273, Tampa 
Holden, B. H., Rt. 2, Box 48(1, Homestead 
Holland, Frank L., W'inter Haven 
1 Folzcker, Richard, Lake Wales 
Horn, Paul, Box 208, Lake Wales 
Horton, lUsie C., Haines C'ity 
Howard, Frank L., Lake .ST)ring. 

\Vinter Haven 

Howe, Miss Winnie, 7240 9th St. S., 

St. Petersburg 

Huff, N. V., Huff Groves, VViuter Flaven 
Huppel, J. B., 2010 Delaney .St, Orlando 
Hughes, David, 11(> .S. Miami Ave., Miami 
llunler, W^m. P., 1039 ('ypress St. 

( iainesville 

Ingle, J. L., Stauffer ( hem. Co., Apopka 

James, Mrs. Roy L., .7900 4th St. S., 

St Petersburg 

James, K. II., Box 635, Dunedin 
Jamison, Dr. F. S., Exp. Sta., Gainesville 
John.son, S. C. & Son, Inc., St. J Petersburg 
Johnson. Warren ()., Box 1058, T.akeland 
Jones, IL S., 2005 DeLeon Ave., 

Vero Beach 

Jones, J. WL, 1931 S. Fernando, Orlando 
Jones, WL J., c/o Di Giorgio Fruit Corp., 
Winter Haven 

Jordahn, A. (/., Box 292, Cocoanut Grove 

Kanawha Groves Co., FT. Pierce 
Kaspar, P. E., Sherwin Williams Co., 
'J'ampa 

Kazaros, Rol>ert S., 1610 Delaney St., 
Orlando 

Keenan I^aboratories, Frostproof 
Keene, R. D. Inc., Winter (iarden 
Kelsheinier, E. C., Veg. Crop Lab., 
Bradenton 

Kendall, Harold E., Box 186, Goulds 
Kensett, J. G., 2612 Jetton Ave., Tampa 
Kent, L. D., 3860 Poinciana Ave., Miami 88 
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Kent, Miss Olga, 3850 Ponioiana Ave., 
Miami 33 

Kew\ Theodore J., J72J Westchester Ave , 
Winter Park 

Kilgore Seed Co., Plant C ity 
Kime, Chas. D. Jr., Rt. 1, Box 130, 
Winter Haven 

Kinard, R. K., Box GUT, lloniestead 
King, Batty, Bonita Springs 
King, John R., State Plant Board, 
Gainesville 

Kinghain, I"ern, Box 53, Davenport 
Kinsey Groves, (Mrs. Juliet Pox), 

Winter Haven 

Kronie, W'ni. H., Box 59G, Homestead 
Krome. Mrs. Win. 11., Box 590, Jlomestead 

Laniont, Henry, Rl. 2, l^'l. Pierce 
Langley, J. A., Plaines ( ity 
L.awless, W. W., l-ake Alfred 
Lee, C. S., Oviedo 
Leonard, ( leo \ .. Ilastings 
Lewis, IL F., I'erra C'eia 
Lipscomb, S. F , Bartow 
Lipsey, L W., Blanton 
Little, C. S., (Lyons IT*rt (o. ), < )dessa 
Livingston, Bert, IHorida (Iro^^er, I atnpa 
Logan, John Henry, Box 510, ( dearwater 
I>ong, J. S., C it} Hall, rniiipa 
Loudon, Jdugh R., Box 7’5, (iabson Park 
Lewies, Amos \V., Box 24r», Port Orange 
l.ucas, Glenn, Box 501, Leesburg 
I.uckhardt, Robert L., A A. F. Regional 
Hosp., C'oral Gables 

MacC^arthy, H, P„ 5911 C herokee Ave., 
Tampa 

McClanahan, IL S., John P. Seagle Bldg., 
Gainesville 

McClure, John P., Palmetto 
McCormack. Jack, Radio Sta. W GBS, 
Miami 

MacDowell, Dr. L. G., Pda. ("itrus Comm., 
LaJceland 

McCartliney, E. A., Box 310, Tampa 
McKay, M. F., 707 S. Willow, Tampa 
McKinnon, W. M., 901 Magnolia Ave./ 
Sanford 

McLain, L. R., (Gulf Fert Co.), 

Box 2721, Tampa 


McLane, W, b., (Lyons Pert ( o. ) 

Box 310, Tampa 

McMichael, H. 1)., Box 1314, Tampa 
McMullen. \\d R., 2711 Jetlon Ave., 
Tampa 6 

.McNutt, M. 11., c/o McNutt -Heasley, 
CJrlando 

Me Peck, John K., 328 S. Lakeview Dr., 
Sehring 

MeSweeney, W. M., Box 2721. I'anipa 
Magie, R. C).. Bradenton 
Manatee b'riiit Co., G. C‘. V alentine, Mgr., 
l*almetto 

Marlin Seed C o., 202 East Bay St , 
Jacksonville 
Masek, John, Apopka 
Mathias, A. Box 773, Haines City 
Manghn, A. A., 1852 Washington Ave., 
Hollywood 

Mayfield, Harry, 008 b'aston, Orlando 
Menninger, 1C A., Stuart 
Menninger Nursery, Stuart 
Mershon, Claud, 3433 Pine I ree Rd , 
Orlando 

Mercer, Miller 1' , Box 181, C'oral ( tables 
Merrill. George, Idant Cdty 
Michael. Joe 1C. ]\'ilmetto 
Michael, Joe W., Wahasso 
Miller, Dr. 1C VC, 415 X. Parramore St., 
(Orlando 

Miner, James I'., Box 341, Roynton Beach 
Morrell, P. C\, Avon Park 
Moore, Cdarence H. iS:' ICva iVL, Box 31, 
Winter Haven 

Moore, Edwin L., HSDA C itrus Lab., 
VVCntcr Haven 

Moore, W. 1)., 501 S. Andrew^s Ave., 

P't. Lauderdale 
Morrow, VV in. B., Ft, Myers 
Morton, Julia bC, Kt. 1, Box 154, Homestead 
Morris, R. E., Tavares 
Mowry, Harold, Exp. Sta., Gainesville 
iilustard, Margaret J.. IC of Miami, 
Coral Gables 

Muiton. O. C., Naco Pert. C o., Ft, Pierce 

Nichols, Win. B., Box 1147, Lake Worth 
Nicholson, Joseph, 702 McLendon St., 
Plant City 
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Noble. J)r. (\ Fla b'-xp, Sta., 
(faiiie'iville 

Nusbickel, Davirl, 1020 N Park \ve., 
W'inter F’ark 

n’ Byrne, Mrs. b'ratik M , 1.‘) Lakeshore 

‘BIvcI, T.ake W ales 
O’Kelley. K B., \.( 1* . ( o , 

Jacksonville 
< )xer, \ . y., Sehnn^ 

Ochse. Dr. '1'. '1', U. of iMianii, Miami 

I’ace, Murl Iv. Box I0S(;, Orlando 
Padg^ett, K. L, I^ox .‘1 10, rainpa 
Palnier, j. (' , W indcmcre 
Palmer, j. M., T-utz 
Palm Harbor C itrus (irs. Ass’n, 

Palm Harbor 

PaliiKire, C. W'., Box ldr><S, i.akcland 
Pancoast, H. M., Plant C ity 
Parker, C oleman H., ^ Vinter Haven 
Parris, Ci K.. Box 321, Leesburg^ 

Peebles, '\\ A , Box .S77, \’ero Beach 
f’ierce, W'm. K., Box 125, Whnter Haven 
f’inkerton, I) \V , C'lty l^iint 
(Matts, Norman (i., b't. I’ierce 
f’ollard, W'. R , Box 5S7, !->radenton 
(Mdlard, H. S., c/o McDonald Cor]), 
Aubnrndale 

Pollard, Rox, Box 500, Aubnrndale 
Pomona C^itrus Packers (A |. Rinck) 

C rescent City 

Prall, FMiil W\, 103 Ave. A., S. W\, 

W'inter Haven 

I’reston, Hoyden, Alanatee b'riut Co., Tampa 

Price, R. Box 2721, 'Painpa 

Princess Ciroves. Lake Wales 

Princ, R. H., 1'erra Oia 

Pring^le, H. L., Ia'csIuiv^ 

f’ulley, (ieo. M., Box 13, Winter Haven 

Race, A. 1'., Jr.. Winter Haven 
Ratulall, 1*'. A., Haines C ity 
Rankin, Fred IP. Winter HaAon 
Rawls, j. ( llenn, Plymouth 
Redd, J. IL, 27ot C'ambridj^^c Avc., 

Tvakeland 

Reece. Dr. Plnlij) C I’SDA, Orlando 
Reeley. Harry C.. 480 Kt. 1, N. Redland Rd , 
Homestead 


Reitz, 11. |., Lake Alfred 

Reitz, I. \Vayne, United t irs cV .Shippers, 

< Irlaiido 

Rex. C\ W . 128 X. ( )raiij*e \^e., t Irlando 
Richardson, D. K.. \'ern P.each 
Rich, f^'rank H, 115 8th .St. SE.. 

Winter Hav(Mi 

Richardson, F.. (k, Fla. \j;r Supply Co., 
Orlando 

Rimobh, 1^'. ] , V. of Miami. Miami 
Roberts, A. .S., W'lKon iv 'roomer Fert. Co. 
Ocala 

Rohmson, H B., 2140 XW , 8;>th St., Miami 
Rock, |. B., Rt .\o. 2, F't. Pierce 
Rogers, II S, Box 823. W inter Flaveii 
Rollin, C. h'., Box 981. Clearwater 
Roper, Roy R., Box 143. W inter (hirden 
Ronald, W'm. F., Box 52tJ4, Daytona Beacn 
r^o«s, F. W'., Oakland 
Ross, S. W'., Lake W ales 
Rothwell, \lfred D., Box 1021, Tampa 
Rowe. W'. Mercei. Wallace S Bld.^; , 
Tampa 

Roy, Wallace R., Box 3028, X'aeuum I'oods. 
FMymouth 

Ruehlc, Dr. ( ieorj^e D., f^'x]) Sta , 
Home.stead 

kuinpa. I\aul L.. Drawer 008 , Avon f\irk 
Russell, J. C'.. Sanford 

Sachs, Ward H., Box 3588, Orlando 
.Sahlberg, Nils, Box 252. Kt. 19, Orlando 
Sample. James At., Box 113, Lake Hamilton 
( Lyons Fert C'o. ) 

Saurman, A. V'., Box 080, Clearwater 
Schnarr, J. & Co., Orlando 
Scott, FM., lAer glades 

Scott, Eleanor Box 840», W inter Haven 
Scott, J. Max, Box 1420, Orlando 
Schock, W. V., FR^x 402. Winter Haven 
Schaaf, Harold IL, 2854 Tul wards Avc S., 
St. 1 Petersburg 

Sewell. Jimmy, 737 S, Mills, Orlando 
.Shinn. C'has. M., Lake Alfred 
Shore, R. O., c/o Brooks Inc,, Homestead 
Showalter, R. K., Box 2374, Oainesville 
Skinner. Wallis L., Dunedin 
.Smith, C. B., Box 821, Orlando 
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Smith, F. B., Agr. College, Gainesville 
Smith, i’aul F., 4ir> N. Parrainore, Orlando 
Snodgrass, Win., Rt. No. 1, Box 470, 
Clermont 

S. Florida Motor ( o.. Sebring 
South Lake Apopka C itrus Grs. Ass’n, 
Oakland 

Spencer, Ernest J., Box r»l0, Ihadenton 
Spencer, Herbert, IRjx 112. lA. Pierre 
Spencer, T. C., USDA, llaiiu's ( it\ 
Heights, Haines City. 

Speer, H. L., 2.‘ir), f*ahokee 
Sp.alding, A.. Rl. No. 2, J^eLand 
Speights, J. A., Everglades hVrt Co., 

Ft. Lauderdale 

.Stahl, T)r. A. L, C. of Miami, Miami 
Stahl, Win., Rt. No. 2, \"ero Beach 
Stansfield, (1ias., Box (>r>. Wauchula 
Stauffer C'hein. C'o of Fla., Inc , Apopka 
(W. Lero\ Traylor) 

.Sterling H O, Box 170, Bartow 
.Stewart Co., C has A., Auhiinidale 
Stevens. Harold E.. Amherst Apts, Orlando 
.Stewart, I'om 1C, Box 6, DeLand 
.Stoddard, David L, Everglades f'.xp .Sta., 
Belle (ilade 

Stout, G. J., U. of F., (iamesville 
.Sturrock, Tlios T . Box 0022, W est Palm 
Beach 

.Suit, Dr. R. h'., C itrus h-xj>. Sta., 

Lake Alfred 

Taffaleti, James, c/o C ali. Spray C'hem 
C'orp., Orlando 

Tait, W. L., Box 095, Winter Haven 
'Falbert, Dale, A ero Beach 
Thomas. \\"ayne, Plant City 
Thomp.son, C'. (i., 130 E Lk. Elbert Dr., 
Winter Haven 

rhompson. W. J-.. Lake Alfred 
Thornton & C o., 1145 1C Cas.s St.. Tampa 
Thullbery, H. A., Haines City 
Thursby, Isabelle S., F'xtension Office — 
ESC, Tallahassee 

Tidwell, C'. H., Box 2749, Orlando 
Tjlden, f-. W., Winter Garden 
Tisdale, Dr. L. E., Box 323, Winter Haven 
Tissot, A. N., U. Exp. Sta., Gainesville 


d’odd, E. CL, Avon Park 
I omasello, Rudolph P., Palm Beach 
rruenieii Fertilizer C:o., 1015 Lynch Bldg., 
Jacksonville 

fucketl, Norman, Box 310, Tampa 


\ an Horn, M C., Cal. Spr. C'hem. C’orp., 
B(jx 1231, Orlando 

Xfrhuis. Dr -M. K.. U S. Citrus I’roducts 
J-al), Winter Haven 
\ oorhee.s, R. K., Box 43G, Lakeland 

Walker. Eli H., Jr., Vero Beach 
\Wlker, Seth S., 1145 E. Cass St., Tampa 
Walker, Ralph N., Rt No. 1, Box 105, 
Aiiljurndale 

Wallace, J. JL, Melrose 
W alnisley, Mrs. Frank, 0201 6th St. S., 

.St. Petersburg ^ 

Walter. J. M., Veg. Corp. Lab., firaclenton 
Wander, 1. W C itrus iCxp. Sta., 

Lake Alfred 

W ard, G. E., 45 Davis Blvd., Tampa 

Ware, C. E., Clearwater 

Warren. S., Pompano (Box 1097) 

W ells. W . G., Tavares 
W'cndel, Joseph E., Rt No. 4, Box 803, 
T.akeland 


W'endel, Maxine J., IJt. No. 4', Box «03, 
I.akeland 

WC-st, Erdman, U. of F,, (iamesville 
W'estgate, Philip J., Shell C'hem. Corp., Box 
3492, Orlando 

W hilTen, Edwin T, 1519 19th Avc., 
Bradenton 

White, Dr. Roland T , 211 S. Rosalind 
Orlando 


W hite, W. A., Box 397, Tampa 
W hitman, Henry, Clearw^ater 
W''hite.sell, Henry C\. Rt. No. 1, Box 430, 
Clearwater 

Wlnte.sel], S. A., Largo 
\\ Jiitson, Ldmund S., Clearwater 
Wilmott, R. T., Box 2397, Gainesville 
Williams, D. C'., Rt. No. 2, Cocoa 
Williani.s, Miss Myra G., Rockledge 
Williams, Ralph E., American Fruit Grs.. 
Ft. Pierce 

Williams, K. H., Box 815, Coral Gables 
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Wilson, Ciaines R., 3853 Little Avo., 
Coconut drove 

Wilson, H. A., Box 743, 1^'t. Pierce 
Willson, H. F., Box 191, J.akeland 
Wilson. John K., West Palm Beach 
Wilson, Mrs, John P., 51(10 Juid. Ave X., 

St. Petersburg 

Wilson, j. W., Central Fla. Kxp. Sta., 
Sanford 

W'ilson, Leo IL, Box 48. Bradenton 
Wilson, Robert A., Wilson Palm Gardens, 
Hobe Sound, Jupiter 
Wilson, Robert (i., Rt. Xo. 2, Box 594, 
Miami 

Winchester, O. R., Box 121, Boynton 
Winston, J. R., US DA, Orlando 
Wingfield, C. R., Box 919, .Avon Park 
Winter (iarden Ornamental Nursery, 
Winter Garden 

Wirt, I^>le 1.., Jr., Babson Park 
Wolfe, Dr. H. S., Gainesville 
Wolfenbarger, D. O., Rt. No. 2, Box 508, 
Homestead 

Woods, <i. Albert, 110 Park Lake Ave., 
Orlando 

Woods, W. W., Box 634, Plant City 
Woods, V. E., Davenport 

Young, Dr. C. 1\, Box 948, IMant City 
Young, T. W., Lake Alfred 
Zeigler, T-. W., C'ol. of Agr., IJ. of F'., 
Gainesville 

ADDITIONAL ANNUAL MEMBERS 
(Late Returns) 

Burden, Cieo. F'., Box 935, Winter Haven 
Patrick, Dr. Roger, Box 403, Winter Haven 


ANNUAL MEMBERS 
OUT OF STATE AND FOREIGN 

Abbott. Fred P., SAL RY., Rm. 105 Union 
Sta., Savannah, Ga. 

Acme Agency, Casilla F'special 16, Buenos 
Aires, Argentina 

American Cyanamid Co., 30 Rockefeller 
Plaza, N. Y. City, N. Y. 

American Potash Institute, Inc., 710 Mort- 
gage Guarantee Big., Atlanta, Ga. 


Appleton. \y. H.. Candler Bldg., 

Atlanta. (la. 

Arzave, Jng. (ienaro, Apartado No. 102, 
Monterey. X. L. Mexico 
Ausley, C, 50 Broadwav, N. Y. City, 

N. Y. 

Benitez, Lie. Jose, .\dificio La Nacional 
Monterey N. L. Mexico 
Botzenhardt, 1C W., 4340 .\iibudon Ave., 
Detroit, Mich. 

Boyd, V, K,, Box 120, Montgomery, Ala. 

Cannon, Dr. V.. Box 47, I'el >Vvio, Pale.stine 
Chipman Chemical C'o., Bourn: Brook, 

New Jersey 

C'oit, J. Fliot. Box 69S, F'allhrook, ( alifornia 
College of Agric. & Mech. \rts, Mayagiiez, 
Puerto Rico 

('ooper, Wm ('.. Box 241, Weslaco. Texas 
(Taig, (i. L., (.‘aliimet & Hecla ( onsoladed 
C opper C'o., ( aliimet, Mich. 

(.'urry, Kenneth, 160*0 Melrose Place, 
Knoxville, Tenn. 

Dierberger Agr()-(-omercial L'FDA, 

Sao Paulo, Brazil 

Friend, W. H., Valley I'.xp. St., 

Weslaco, Texas 

Hamilton, Jos., Rt. No. 1, Box 449, 

Yuma, Ariz. 

Hastings, H. (1., ,\tlanta, Ga. 

Hatcher, R. F\, 'rohacco By-Products & 
Chem. Corp., Winchester, Va. 

Henry. .Arthur M., 1177 Zimmer Dr. N. E., 
Atlanta, Cja. 

Hughes Ranch, F'dcouch, Texas 
Husniann, Dr. Merman, Box 725, 

Clemson, S. C. 

Marzo, Agnes, Rt. Xo. 3, Box 296-A, 
.Anaheim, Cali. 

Maulhardt, Richard, Rt. Xo. 1, Box 294-D, 
Camarillo, Cali. 

Misplcy, R. (j., CTown Zellorbach Corp., 
Camas, Washington 

Q. Dr. — 02553, Officer In Charge, Nelspruitt 
Subtropical Hort. Res. Sta., Nelspruitt, 
South Africa 
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Morales, F. G., Reina 113, Havana, Cuba 

National Fert. Ass'n, Olti investment Bldg., 
Washington, D. C. 

Niagara Sprayer & (1iem. Division 
Mifldleport, N. Y. 

Nikitin, A. A., C’ollcge I ‘ark, (_ia. 

Pacific Coast Borax ('o., .*J Madison Ave., 
Now York, N. Y. 

Pearson, Win. (iuy, Sr>7 Kosocrans. 

San Diego, Calif. 

Philadelphia 1'erminals Auction (/o., Del. 

Ik Wolf St., Philadelphia, Pa. 

Pluniiner. [. K., Atlanta, Ga. 

IVatt, [Bernard D., Ka])aa, Kami, Hawaii 

Reuther, Walter, US DA Kxp. Date (jarden, 
Indio, Cali. 

Rutland, |. \V., H.*] X'olunteer Bldg., 
Atlanta, (ia. 

Schrader, Otto Lvra, c/o Nat’l Citv Ikink 
of N. V., N. V. 15, N. Y. 

Shepherd, Don, Box KKi, Jerusalem, 
Palestine 


Showers, Byron )., 502 Security Hldg.. 
Phoenix, Ariz. 

Stark Bros. Nur.series & Orchard Co., 
Louisiana, Missouri 

S wetland, Jr., i'rederick L., San Francisco 
de las Piedras, Isla de Pinos, Cuba 

1'aylor, John R., |r., American Plant F'ood 
Council Barr Bldg., 910 17th St. N. W., 
Washington 0, D. C. 
renncssee Co})per Co., Copperhill, Tenn. 
'rennessee Corp., (irant Bldg., 

Atlanta 1, Ga. 

'rhomas, John B., USDA, Research & Mkt. 
Br. P & Ma., Washington, D. C. 

Yan Kirk, ( ieorge M., 228 N. LaSalle St., 
Chicago, 111. 

Waterston, J. M., Box 410, 

Hamilton, Bermuda 
Wolf, Frederick Durham, N. 

Yee, Warren, W’ailuku, Maui, Hawaii 




PROCEEDINGS 
OF THE 

FLORIDA STATE HORTICULTURAL SOCIETY, 1947 


VOLCTMK LX 


PR1NTP:D 1948 


CONTENTS 


Officers for 1948 V 

(‘oiistitiUion VIT 

Jj'st of AI embers IX 

Text of Addresses XXV 


President's Annua] Address, b'rank M O’lU-rne. Lake Wales 

I'lie Relation Between the I hn’ticultunst and liis Banker, F. (1. Mixson, 
J’res. I'n M Xational Bank. St. Peterslmrji;', fHorida 

Clraduate W'ork In Hortieuitiii'e, If. S. Wolfe, Department of Horticulture, 
(.lainesville, Idorida 

( ri KUS SECTIOX 

\ Preliminary Report of Work at C'amjiinas, Brazil, on Tristeza Disease 
of C'itrus, C, W^ Bennett, ITincipal Patholoj^ist. Division of bruit and 
Vegetable C rops and Diseases, Bureau of Plant Industry, Soils, and 
Agricultural Engineering, Agricultural Research Administration, 
S. Department of Agriculture, and A. S. Costa, Ing. Agronomo, 
Jnstituto Agronomico, C'ampinas, Brazil 

Spreading Decline of C'itrus, R. lA Suit. Citrus Experiment Station 
Lake \lfred 

riie Citrus Situation, H. O. Hamilton, ITofessor of Marketing, University 
of Florida, (iainesville 

Experiments on f’roduction of b'eed Yeast J"Tom Citrus, M. K. \ cldhuis and 
W. O. (iordon, U. S. C itrus Products Laboratory, Winter Haven 

Bacteriological Survey of Some Citrus Canneries in bla., Roger Patrick, 
U. S. Citrus Products Laboratory, W^inter blaven 


XXI 



XXII 


FLORIDA STATE HORTICULTURAL SOCIETY, 1947 


Storage Studies on Frozen Citrus Concentrates, R. H. Cotton, W. R. Roy, 

C. H. Brokaw, O. R. McDuff, and A. L. Schroeder, National Research 
Corporation, Cambridge, Massachusetts ^59 

Report on Citrus Beverage Base Research, C. C. Beisel and O. R. McDuff, 

Research Fellows, IHorida Citrus Commission, University of Florida 
Citrus Experiment Station, Lake Alfred. Fla 

Internal Fruit Quality as Related to Production F*ractices, John W. Sites, 

Citrus Experiment Station, Lake Alfred 55 

Vitamin C Content and Juice Quality of Exposed and Shaded Citrus Fruits. 

J. R. Winston, Senior Horticulturist, U. S Agricultural Field, Lab- 
oratory. Orlando ^3 

2-Amino- Pyridine, A Promising Inhibitor of Decay in Oranges, J. R. Winston, 

Senior Horticulturist, U. S Agricultural Field Laboratory, Orlando.. 68 

Prevention of Entrance of Insects, Pests and Diseases from Foreign Coun- 
tries, Arthur C. Brown, Plant Commissioner, State Plant Board, 
Gainesville 77 

Grasshopper Control in Citrus Ciroves in Florida, Janies T. Griffiths, Jr., 

John R. King, W. L. Thompson, Citrus Experiment Station, I^ke 
Alfred 80 

New Insecticides and Their Application on Citrus, W. L. Thompson and 

J. T. Griffiths, Citrus Experiment Station, 1-ake Alfred 86 

Count Odette Phillippi — A Correction to Florida’s Citrus History, T. Ralph 

Robinson, Terra Ceia. 90 

Spraying Grapes for Disease Control in Florida, G. K. Parris and L. H. 

Stover, Watermelon and Grape Investigations Laboratory, Leesburg. . 93 

VEGETABLE SECTION 

New Vegetable Varieties for Florida, David G. A. Kelbert, Associate Horti- 
culturist Vegetable Crops Laboratory Florida Agricultural Experiment 
Station, Bradenton 97 

Consumer Packaging of Vegetables, R. K. Showalter, Florida Agricultural 

Experiment Station, Gainesville 100 

Preparation of Produce for Prepackaging, M. A. Slade, Jr., Research Depart- 
ment Food Machinery Corporation, Lakeland 104 

Merchandising of Pre-Packaged Foods, Virgil G. Morgan, St. Petersburg. . . . 107 

Chemical Control of Weeds in Vegetable Seedbeds, Donald S. Burgis, Florida 
Agricultural Experiment Stations Vegetable Crops Laboratory, 

Bradenton Ill 

Observations of Certain Factors Governing Efficacy of Soil Fumigants, 

Jack M, Bickerton, Walker Fertilizer Company, Orlando 114 



FLORIDA STATE HORTICULTURAL SOCIETY, 1947 

Wireworm Control Studies on the l^wer Southeastern Florida Coast, 1940-47’, 
D. O. Wol fen barker, bdorida Agricultural Kxperiiuent Station, Sub- 
T ropical Experiment vStation, bfomestead 

I he Use of Some Organic Insecticides in the C ontrol of Earworms Attacking 
Sweet Corn, E. (1. Kelsheimcr, b'lorida Agricultural b'xperiment Sta- 
tion, Vegetable Oops Laboratory, F»radenton 

New Fungicides, x\. H. Eddins, Florida Agricultural F'xperiment Station. 
Potato Investigations Laboratory, Hastings 

Present Status of the Mosaic Disease of V egetable Crops in South IHorida. 
W. D. Moore. D L. Stoddard, and ('. B. Savage 

Control of Celery Diseases, A. A. F'oster, Florida Agricultural F'xperiment 
Stations, Ontral Florida FLxperiment Station, Sanford 

V’^alue of Rapid vSoil Tests in Determining F'ertili/er Needs, Flrnest L. 
Spencer, Florida Agricultural Flxperiment Stations. V egetable Crops 
Laboratory, Bradenton 

Effect of Soil on the Mineral Composition of Clmimercially Cirown Vege- 
tables, ( i. M. V^olk and ( i. 1*. Sims, llorida Agricultural F'xperiment 
Station, (lainesville 

A Fertility ICxperiment With I'onmtoes on Immokalee Sand in St. Lucie 
County, W. T. F'orsee, Jr., and X. C', Haysli]>, Florida Agricultural 
Experiment Stations, FNerglades Flxpenment Station, Belle Glade.... 

Watermelon Disease C bntrol, (L K l*arris, Florida Agricultural FLx peri merit 
Station. Watermelon and (irape Inve.stigations Laboratory, Leesburg. . 

An Evaluation of Tomato Production Problems in the St Lucie-Martin 
County Area, Norman C. Hayslip and W. T. Forsee, Jr., F^lorida Agri- 
cultural Experiment Stations, F^verglades Experiment Station. 
Belle Glade 

Irrigation Studies With Sweet Corn, C'ahhage and Snap Beans at Gainesville, 
V. F, Nettles, FI S. Jamison and B. E. Janes, Florida Agricultural 
Experiment Stations, Gainesville 

Sweet Corn in the Sanford Area, R. W. Ruprecht, Vice-President in Charge, 
Central Florida Experiment Station, Sanford : 

Growers Problems in Growing and Marketing Iceberg Lettuce, John Tiedtke, 
Clewiston 


KROMK MEMORIAL INSTITUTE 

Notes on Some Guava Insects, D. O. Wolfenbarger, Sub-Tropical Exjieri- 
ment Station, Homestead. 


xxin 

116 

121 

124 

128 

iai 

134 

138 

142 

147 

151 

ir>5 

161 

163 

167 



XXIV 


FLORIDA STATE HORTICULTURAL SOCIETY. 1947 


Further Studies of Floral Induction in the Haden Mango (Mangifera Indica 
L.)* Philip C. Reece, J. R. Furr, and W. C. Cooper, U. S. Department 
of Agriculture, Agricultural Research Administration, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Orlando 171 

Early Experiences with the Chayote, David Fairchild, C’oconnt Drove 172 

Research in Tropical Horticulture at the Lhiiversity of Miami, Arthur L. 

Stahl, S. J, Lynch, Margaret J. Mustard, University of Miami, 

Coral Gables 17S 

Notes on the Propagation of the Sympodial or C lump Type of Bamboos, 

Milton Cohin, Fairchild Tropical Garden, Coconut Grove ISl 

Wrapping Air-Layers With Rubber Plastic, Wm. R. Grove, l.ychee Orchards, 

Laurel 1B4 

Report of Sub-Tropical Committee, (ieo D. Ruehle, Suh-Tropical Experiment 

Station, Homestead IHS 

ORNAMENTAL SECTION 

Problems in Gladiolus Production, Robert O. Magie, Pathologist, (jladiolus 
Investigations, X'egetahle Croph Laboratory, Florida Agricultural Ex- 
periment Station, Bradenton 197’ 

Deficiencies in Ornamentals, R. 1). Dickey. Florida Agricultural Exi)eriment 

Station, Gainesville 190 

Diseases of Ornamentals, b>dman West, Botanist and Mycologist, Florida 

Agricultural Experiment Station, (iainesville 204 

Bulbous Plants Adapted to Florida, Wyndham Hayward, Winter T^ark 205 

The Disease Factor in Easter Lily Bulb Production in Idorida, Howard B. 

Johnson, Sebring 211 

I 

New Developments in Insecticides and Application Equipment, John T. 

Creighton, Head Department of Entomology, l^niversity of Florida, 
Gainesville 212 

Flowering Tropical Trees — A Planting Program for Florida, Edwin A. 

Mcnninger, ^‘The Flowering Tree Man,*’ Stuart 217 

ANNUAL REPORTS 

Accountant, Rc))ort of 225 

Treasurer, Report of 227 

Resolutions Committee, Report of 231 

Necrology Committee, Report of 234 

- 



Text of Addresses 
Delivered at 
6oth Annual Meeting 
Florida State 
Horticultural Society 




PRESIDENT’S ADDRESS 


F. M. O’Bliim 

Lake Wales 

This is the first year that our regular an 
nual meeting occurs in the fall instead of the 
spring. Each season has its own advantages. 
We ask that our members evaluate the 
merits and demerits of a fall meeting and 
give us their opinions. It is your Society, 
and we wish to meet at the time which suits 
you best. 

At its last meeting, your Society called 
upon our State and Government agencies 
to finance and push witli all possible speed 
the investigation of the Tristeza disease of 
citrus, which attacks trees on sour orange 
stock. 

Due to Dr. Camp's presentation of the 
problem in 'I'exas and largely through the 
efforts of \i M. (ioodwin, a large grower 
of Mission, Texas, the interests there rais- 
ed $2h,(K)(i.OO to help finance the campaign 
The State Plant Board of Florida cal lotted 
$2,000.00 from its emergency fund for this 
purpose. 

In Tune of 1946, your officers made a 
trip to 'rallahassee and presented the m«attcr 
to Governor Millard Caldwell and his Bud- 
get Commission. Due to the keen interest 
and support of C'ommissioner-of- Agriculture 
Nathan Mayo, and on his motion, the Bud- 
get Commission approved the transfer of 
$20,000.00 from his CJeneral Inspection 
Fund to the State Plant Board to help fi- 
nance the investigation. 

Due to the exactness required of State 
Expenditures, we felt th*at we should have 
a revolving fund raised from the Citrus 
industry for use in meeting promptly pay 
rolls and bills incurred in South America 
until such time as they could be put into 
proper shape for payment by the Comp- 
troller. The leaders of the industry were 
acquainted with the situation and contribu- 


tions solicited. From this source, we realized 
$16,070.00. Officers were elected from the 
contributors and the funds placed at the dis- 
posal of Dr. A. F. Camp, Director of the 
Citrus Experiment Station. The investiga- 
tion is progressing favorably and will be 
reported upon in detail at this meeting. 
W'e feel that your Society has been of 
great service to the Industry in this par- 
ticular matter. 

During the past summer, your President 
made a trip to Louisiana, Texas and Mexi- 
co. The groves in Louisiana sell practically 
all their fruit in New Orleans and so hard- 
ly affect us. There will be no great increase 
in plantings there. 

The groves in Texas, on the whole, look 
fine, though there are occasional bad spots 
due to lack of drainage. During recent 
years, their plantings have run much more 
heavily to oranges than formerly. A few 
years ago, they were planting mostly Ham- 
lins and now they are planting heavily to 
Valencias. They are also continuing to 
plant Ruby Red grapefruit. 

The soil in Texas is heavy and they 
can raise vegetables or cotton between the 
tree rows for the first three years, very 
largely defraying the cost of raising the 
grove. 

Their production costs are lower than 
ours, due principally to their using less fer- 
tilizer than we do and also to the fact that 
they have been getting all the Mexican la- 
bor they wanted for twenty-five cents an 
hour plus a house. Mexicans able to drive 
a truck or tractor get slightly more. When 
you think that we pay sixty-five cents per 
hour for common labor, you can see where 
much of the difference in care costs lies. 
Since my return, Mexico has raised the 
price on this labor five cents per hour, so 
that eventually our care costs may tend to 
become equalized. 
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Tile Texas growers are doing no oil 
spraying, helieving that the\ can get by 
with natural controls. T saw three grove.-^ 
rather badly infested with scale fhe time 
may c<mie when they will have to spra\ 
with oil. d'hey control rust mites by dust- 
ing, mostly by airjjlanes 

Their main headache is their irrigation 
water Mexico is cutting off some streams 
of good, fresh water and using it locally. 
The concentration of f^alts in the Rio 
(irande is increasing. During periods of 
drought, the salt concentration in the grove 
soils becomes high and the trees suffer un- 
til a heavy rain comes and Hushes the salts 
out of the soil. They had a very heavy rain 
just before T arrived. 'Fhev are now plan- 
ning a master drainage system, as well as 
a larger irrigation system. They feel that 
this will permit them to reclaim some soil 
which IS now unsuited for citrus. 

Texas grove values went up at the same 
time ours did, but not (piite as high. They 
dropped when ours did and none of thtun 
were bragging about the amount of money 
they made last year. Still and all, it looks 
to me as if they would be in the business 
for a long time to come. 

1'here are many acres of young grove 
iust planted I did not learn if these filant- 
ings were real estate promotions or addi- 
tional acreage planted by owners of bear- 
ing groves. My guess is that Texas has al- 
most as many groves planted as the Rio 
Grande will irrigate. They have plans for 
the development of many more acres north- 
west of their present plantings. How they 
hope to get irrigation for these groves, 
is beyond me. 

The groves in Mexico are likewise on 
heavy soil. They look fine and were carry- 
ing ripe Valencia oranges the last of 
August. There was no drying or crystali- 
zation at the stem-ends in any of the fruit 
I purchased. The fruit was almost too 
sweet. 

There are many groves that have just 
been planted. Fully fifty per cent of the 
citrus groves I saw in Mexico are below 


!)earing age Of the bearing groves observed, 
fully eighty ])er cent are young groves and 
l>ut twenty per cent are of any considerable 
age. 

Tile groves T saw were well cared for 
with modern machinery, International trac- 
tors and such ecjuipmcnt. The trees are on 
sour orange stock and are quite vigorous- 
Many groves were carrying a second bloom 
the last of August. I called on Government 
Agricultural officials, asking the extent of 
the new plantings, 'fhey could give me no 
figures, l)ut said they were very large. 

All of the Mexicans to whom 1 talked 
seemed to think they would have no fruit to 
export. I can not see how they can fail 
to have a surplus for with their present 
plantings, I was able to biiv fresh orange 
juice everywhere 1 w?eut in Mexico. I do 
not see liovv thf*y can possibly absorb all 
the increase<l production that I saw in 
sight. W’ill the Slate Department want 
the United wSlates to admit this Mexican 
fruit in furtherance t)f the ( lood Meighl)or 
f\)1icy ? 

There is one thing that T would like to 
stress. From the time 1 reached “The Val- 
ley" in 1'exas, all the wav tlirough Mexico 
and hack through ’'The Valley" again, 1 
could get freshly squeezed orange juice at 
any tin^e It wais offered and pushed. In a 
McAllen. I'exas, hotel. T was told that the 
only fruit juice they could give me was 
fresh orange juice. Likewise, throughout 
Mexico, I could get fresh orange juice in 
every towm of any size. It was not poured 
out of a can, nor had it been squeezed out 
a couple of hours before and growm flat 
and tasteless. It was often squeezed before 
your eyes. 

Tt makes my face red when 1 recall 
tales told me winter after wdnter by visitors 
to my home town, w^ho say they had to 
take canned orange juice or go without. 
We growers should look into the situation 
in our home towns to see to it that visitors 
a.sking for orange juice can always get 
freshly squeezed orange juice in our hotels, 
restaurants and drug stores. 1 feel that 
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the growers have clone a much better job 
in Texas and Mexico in securing the co- 
operation of their hotels and drink shops. 
Kven the Mexican radio commercials fea- 
tured “naranjas/’ 

Many years ago. C'ongressman Drane re- 
ported that Mr. (loodall, who manufactures 
all of the Palm Beach clothes and ties, 
asked him if citrus growing was a profitable 
industry. Congressman Drane, to Mr 
Goodairs surprise, replied that citrus grow 
mg was not an industry. Mr. Goodall said. 
“Well, if citru.s growing is not an indus- 
try, what is it?” Congressman Drane re- 
plied, “It is a disease. You eitlier have it 
or you don’t. Those who have il are to be 
pitied, for they go right on rai.sing citrus, 
even w^hen they may lose money doing it ” 

Subsequent to that conversation, the citrus 
industry has enjoyed some wonderful sea- 
sons, but last season brought us back to 
conditions that Congressman Drane ha<i 
in mind. .Almost everything that could hap- 
l)en to depress citrus prices occurred. Manv 
of the depressing influences were beyond 
our control, but many of them are not. 
Where controls are available, we should 
apply them 

First, we should try to see that we have 
no such large carry-over of canned citrus 
juice as we had last fall. A large carry- 
over will always depress prices. 

Second, we need to give more attention to 
quality and less to quantity. The market 
will always absorb more good oranges than 
it wu'll poor oranges. We have been .strain- 
ing to produce as many boxes per tree as 
possible. Let u«: concentrate on producing 
good fruit. 

Third, we need in some way to reduce 
the number of sales agencies ofifering Flor- 
ida fruit for sale. The buyers constantly 
play one sales manager and his quotations 
against the other and beat prices down. 
Buyers in the North buy sparingly when 
the market is weak and apt to break even 
further. A strong and rising market helps 
everyone. California demonstrates year 


after year the great a<lvantage of fewer 
.selling agencies. 

Fourth, we as j)rocluccrs must realize 
tliat any decay that occurs in our fruit 
comes out of the grower’s pocket. Many 
think that they handle the fruit so that it 
reaches the jobber with little or no decay, 
the grower’s interest is over. This is a mis- 
take. If decay is heavy in the fruit before 
it is consniricd, occurring in the hands of the 
wholesaler, retailer or housewife, it will re- 
sult in many switching* to fruit grown in 
dry<‘r regions, w'here decay is not so heavy. 

Florida fruit has rightly been called 
“Balls of Juice” .^uch fruit will decay un- 
less it is very carefully handled. During 
the war, most of our hoii.ses switched 
from clipping fruit to pulling it The pick- 
ers prefer to pull fruit and some will tell 
you there is less decety in pulled fruit than 
when it is clipped. This may he true when 
pulled l)y an expert, wdth cave, hut wdien 
the ordinary picker pulls fruit, he is in- 
terested in speed and not in care A picker 
in a hurry slioiild alwa\s u.se clippers 

Last year, a grower was checking the 
picking of a crop in another grower’s grove, 
'fhe fruit had been purchased “on the tree” 
by an independent buyer. As soon as the 
bo.ss left, the pickers put up their clippers 
ami started to pull the fruit The checker 
protested, without results. He made the 
mistake of thinking it w^as none of his bus 
mess as it was not his fruit and had been 
bought “on the tree Soon the pickers were 
picking the fruit and dropping it to the 
ground, then picking it up in sacks and 
emptying it into the field boxes. 

No wonder that this fruit decayed badly 
before it \vas consumed. Most of the decay 
showed up on the sides of the frtiit. Such 
handling of fruit hurts every grower in 
the State, for no matter how carefully your 
house handles your fruit, it is bound to be 
penalized considerably because of rough 
handling by pther houses. 

VVe growers should see to it that we 
grow^ the highest quality fruit that our 
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^rroves are capable of producing* and that 
all fruit is handled like eggs from the tree 
to the car and then on to market. Any de- 
cay which occurs before that fruit 
consumed, means money out of our pock- 
ets. Believe it or not ! 

We are going to see higher and higher 


production in the years to come. Competi- 
tion will be more and more keen. It is up to 
us to see that Morida fruit is handled 
right, handled carefully and sold to the best 
pos.sihle advantage. Otherwise, we will have 
the disease of citrus growing and he in 
very hopeless shape. 


THE RELATION BETWEEN THE 
HORTICULTURIST AND HIS BANKER 


'r. ( ]. AfixsoN. Pres. 

First Xational Bank 
St. Petersburg, Floridji 

Mr I^resident, Honorable (Quests, and 
Members of the Florida State TTorticultural 
Society. 

I am honored to he accorded a place on 
your ])rogram. Tt is a privilege to he asso 
ciated with you in my capacitv as C'hairman 
of the ( itrus ('ommittee <^f the I'lorida 
Bankers Association — as hanker to some 
of you, and a pleasure to see many of m> 
friends among you. 

I am intensely interested in the aims of 
your organization and the contribution yoti 
are making to the economy of our state. 
You have gone far in the production of 
(piality products and their distribution. You 
have done an outstanding job in research — 
producing more and more consumer pro<l- 
ucts and yet there is more to he done 
when we are faced Avith mounting volumes 
of production from year to year. We have 
seen in the past year and a half, fruit — ^both 
fresh and canned — in excess of what the 
market might consume on a profitable basis, 
based on temporary conditions prevailing 
at the time. I am frank to say that I do not 
have the answers to these problems and 
sometimes have almost doubted whether 
you have them — notwithstanding the won- 
derful progress you have made in the past 
twenty-five to forty years. 

Although our Bankers" Association has 


had a C'itrus Committee for V'^ars, I do not 
know of any constructive coo])erative ef- 
fort which has developed between our as- 
sociation and your several organizations 
or agencies. Let me stress however that 
individual banks and bankers have taken 
an active part in your problems and I be- 
lieve have made outstanding contributions 
to the industry. 

During August of this year, our commit- 
tee composed of officers of many of the 
outstanding banks in the ('itrus area met 
in Lakeland and after mature thought, 
adopted the following statement of policy. 

.State MKNT ok Pomcv 

I'he Morida Hankers’ Association through 
its Citrus C 'ommittee recognizes that the 
citrus industry is ^foremost in the economy 
of the state. It is further recognized that 
there is an ever increasing supply of citrus 
and because of this the industry is faced 
with serious problems in marketing and 
distribution. The P'lorida Bankers Associa- 
tion therefore is vitally interested in and is 
anxious to cooperate in improving these 
conditions. 

Tt has been observed with interest and 
gratification the thought, study, and intelli- 
gence which are being given to the solution 
of these problems by the Florida Citrus 
C'ommission, citrus trade bodies, and can- 
ners especially as related to the movement 
of immature fruit and further improvement 
of the standardization of quality both in 
fresh and processed fruit. 
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It is, believed the solution of those prob- 
lems requires the unselfish coo])erfition of 
all parties interested in the citrus industry. 
The marketing of the increased production 
lies in a wider distribution and more favor- 
able acceptance by the ultimate consumer. 
It is felt that increased thought, study and 
ro.'-earch should he given to production of 
better (juality fruit, perfection of process- 
ing and merchandising methods and develop- 
ment of neu consumer products. 

Because of its sustained interest in the 
developmoni of the citrus indu.stry, the Flor- 
ida Bankers' Association reaffirms its desire 
and willingness to render every possible as- 
sistance to growers, processors, and dis- 
tributors, and their affiliated organizations, 
♦ 

( opies were sent to the key organizations 
in order to acquaint you with our interest 
m the industry. It is felt that the Citrus 
( ommittee through the b'lorida Ihinkers' 
Association might exchange ideas, and from 
the.se meetings find the answers to the 
knotty problems wdiich Ii(* ahead. 

Fortunately, for the industry as a whole 

\ve had a freeze* in the early spring wdiich 
gave hiunancy to a sagging market and 
the industry had a fair year. In the face of 
I Ins, press reports have indicated that wo 
had a sizable volume which was not mar- 
keted bv reason of an unusual amount of 
drops and grapefruit which had no mar- 
ket. 

^ ou are plagued in almost every normal 
year wdth the shipment of fruit early in 
tlie season which you and I w^ould not eat 
and after the consumer gets a taste you 
sec the reaction in the market, I make this 
statement fully cognizant of the fact that 
competition is keen from other citrus pro- 
ducing sections and that it is a problem to 
move your production wdthin a specific 
period. 

Then w^e have speculation both in tlie 
fresh fruit and by the caiiner — You have 
to look no farther than the beginning of 
the past season to know of the disastrous 


results which were visited upon the spec 
ulators and the industry also suffered. 

Then w^e have the i)rice cutter — both in 
fre.sh and canned fruit — he gets stocked up 
on merchandise in lioth forms — without 
fir.st knowing where it is to be sold — and 
the result — price reductions and more suf- 
fering. 

You are faced wuth another problem — 
that of a large number of shippers offering 
at varying prices when volume is heav} — 
m many ca.ses resulting in losses to wdiole- 
sale and retail di.sirihntors who have bought 
at relatively higher prices and then find it 
neces.sary to dispose of their .stock at low- 
er competing prices — These losses do not 
build wdth such distributors good will for 
h'lorida fruit, notwithstanding its top qual- 
ity. 

With the purchasing power of our coun- 
try remaining for the current sea.son at its 
])re^ent capacity. 1 think it is reasonable 
to expect the trade to consume our present 
crop at fair prices, provided it is quality 
goods, 1 advance this tliought because of 
w’hat was consumed last year wdth the 
market faced w ith the largest crop on record 
and seventeen million cases of canned 
goods overhanging the market. W hen those 
merchants and distributors who bought 
blindly in the 1 945-4(1 season at high prices 
reduced to a reasonable level the public 
took the goods out of trade channels. 

I hoj)e that false moves will he cut to a 
minimum in the future. 

Many of our banks are lending liberally 
in the production and marketing of canned 
fruit. Some are lending on groves. I have 
thought loans of this latter type might be 
expanded if w^e could ever get insurance 
protection against hurricane and freeze 
damage. How^ever, no concrete progress 
has been made on the insurance program. 
This of cour.se would make it more attrac- 
tive to local banks — They should not take 
undue risks with yours and other cus 
tomer’s deposits. We do not have unlimited 
taxing power from which to receive ap- 
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[jropnations to make good the deficits to 
the capital account. 

Some of our hanks arc now serving fresh 
and canned juice to all who visit their 
hanking officey — thus i)opulari/ing your 
products. Our hank during the winter sea- 
son keeps on (hsi)lay the products of most 
of the canners in the state for purposes of 
showing home folks an<l visitors some of 
the products our state produces and ac- 
fjuainting them with our canned citrus 
products, other fruits and vegetables and 
labels. Many of the 2(Kk(H)0 visitors to our 
city la^t year saw this exhibit. 

While many of our mercliants feature 
canned goofls in their display advertising — 
(here are nian\ wdio do not. Why not con- 
tact those who do not and urge them to do 
so — they advertise prune juice, apple juice, 
pineap])le juice, and tomato juice. 

I have been impressed wdth the progress 


made by the vegetable growers in the pro- 
duction of quality products — In the relative 
past few years their distribution has im- 
proved immeasurably. I still feel that much 
can he done by that unit in grading and 
packaging — taking care that the culls arc 
fed to live.stock, thus offering the best 
grades for consumption and improved prices. 

Let me urge you, whether it be citrus — 
^jiecialties or vegetables to refrain from 
pricing yourselves out of the market 

In conclusion, even though I may not 
have covered all the phases of the industry, 
nor those referred to comph'tely. 1 trust 
that what I have said has some merit. Vour 
bankers are keenly interested in what you 
are producing and marketing for it mean.'s 
so much to you and the economy of the 
state. 

1 have enjoyed being wuth yon on this 
occasion. 


GRADUATE WORK IN HORTICULTURE AT THE 
UNIVERSITY OF FLORIDA 


By H. S. W o- n 
Department of 1 1 ortu nltm c 
l^niversity of Florida, Clainesville, Ma. 

Horticulture has been for many decades 
the most imjiort? it indu.stry of Jdorida, but 
this fact has on./ slowly made its impress 
upon the educational system of the state. 
It was not until 1912 that there was a dis- 
tinct and separate department of Horti- 
culture in the C'ollege of Agriculture of the 
Lhiiversity, it having been treated prev- 
iously as a phase of botany. Through the 
years since that time this deiiartment has 
devoted itself to training men for more ef* 
fective participation in the production of 
citrus and other fruits, of vegetable crops 
and of ornamental plants. More coursv' 
work in citrus culture is offered at the Uni- 
versity of Florida College of Agriculture 
than in any other agricultural college in 


the Cnited States. We take a justifiable 
pride in the sound training we have given 
our graduates and in the prominent places 
the\ hold in the horticultural industry of 
our state. , 

(Iraduatc work in horticulture actually 
antedates tlie establish mem of a separate 
department, since the first candidate for a 
Master of Science wdth a concentration in 
horticulture w'as so registered in 1906. The 
first M. S. degree for w'ork in this field was 
given in 1909 to IT. S. Fawcett, a man w^ho 
later became the outstanding leader in the 
.study of citrus diseases. Since his gradua- 
tion, thirty-two men have received the M. S. 
decree for horticultural study and research, 
. ..vi h.ivc gone largely into teaching and 
research work in this state and in many 
foreign countries. In this graduate training 
die staff of the teaching department have 
‘enjoyed the warm and close cooperation of 
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the horticulturists on the staff of the Ag- 
ricultural Experiment Station, and the re- 
search workers anti facilities of the Station 
have greatly broadened the type and scope 
of the research problems availal)le for pur 
suit by candidates for the Master's tlegrcc. 

With the expansion of the rt'search work 
carried on at the In-anch stations, there has 
lieen an increase of staff until now some of 
these branches have a larger staff of skilled 
research men than the Main Station had 
2ff years ago. We are particularly inter- 
ested today in the situation at the C'itnis 
f '-xj>erinient Station with the tremendous 
expansion of which in the last few years 
>ou are familiar in some degree. 'The Board 
of C'ontrol has recently, with the full ap- 
proval of Oirector Movvry and \’ice-Di- 
rector (’amp, made it ])Ossible to ntili/e the 
facilities of the C'itrus Station and it-^ 
staff for instructional purposes It is now 
|)ossib]e to have students work out the the^'is 
research for the M. S. degree at the (’itrus 
Station, where facilities for research in 
many phases of citrus culture are much 
superior to those available at ( iainesville. 
Klirtbennore, a plan is being vVorked out 
which will permit graduates of the College 
ni .Agriculture with a horticulture mator 
ami sj)ecial einjdiasis in citrus culture 1o 
interne, as it were, for a semester or a >car 
at the (’itrns Station. 'This period of prac- 
tical ex])erienee m the best modern grove, 
jiackinghouse or processing proeedmcs 
should he a valuable adjunct to the sound 
training in basic principles and the limited 
practice in operations which are considered 
sound educational procedure. 

1'he way is now open for a further .stcj) 
in horticultural graduate training. It is a 
gjeat pleasure to say that in the near future 
we expect to announce that by reason of this 
same effective cooperation, the Ph. 1) de- 
gre(‘ may lie obtained in horticulture at the 
University of Florida. The research j)ro- 
gram of our Agricultural Experiment Sta- 
tions has been greatly exiianded in recent 
years, both in the field of citrus and in 
that of vegetables. There arc at least 0 


(u* 7' men working in each of these broad 
fields who are fully (|ualified to direct the 
research work of candidates for the doctor- 
ate. Many other universities in this coun- 
tf}' give the Ph. 1). degree in horticulture 
with a concentration in vegetable crops, 
blit only our great rival state in citrus pro- 
duction offers a Jffi. D. to horticulture stu- 
dents specializing in the citrus field. C'ali- 
fornia has trained many research men for 
her own .service and for other snlitropical 
countries, and Florida will now be able to 
do the same. Already w(‘ have a young 
man from India who jdaiis to work for a 
Ph. I). in horticulture, sjiecializing in citrus 
production. 

I'acilities and staff at onr C’itrus Experi- 
ment Station are so well developed that a 
candidate for the doctorate may carry on 
research in any one of three separate areas: 
citrus prrxluction. citrus fruit handling, or 
citrus proce'^sing. The extensive experi- 
mental groves of the Station, as well as the 
thousands of acres of commercial jilantings 
within a few miles of the Station and avail - 
alile for cooperative research use, together 
with the sjilendid library and laboratory 
facilities of the vStation, afford ample scope 
for research in citrus jiroduction The 
new research packing-house at the Uitrus 
Station, together with the same library and 
laboratory facilities, assures jirojier oppor- 
tuiiiu for students to carry on advanced 
research in the handling of citrus fruit to 
best advantage And the excellent new' 
building for research in processing iirob- 
lems of citrus fruits, together with the big 
commercial processing ]>lants located in 
Polk and adjacent counties, offer unrivalled 
facilities for thesis research in this im])ort- 
ant citrus field 

Oil the vegetable cro])s side, there is a 
new processing laboratory nearly completed 
at the AJain Station at (Iainesville, and both 
there and at Bradenton are fields and 
laboratories for research in jiroduction of 
vegetables. .Mention ma\ also be made of 
the fact tliat this year for the first tune 
it is possible to offer undergraduate courses 
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in the processinj; of fmits and vegetables, 
so that there can be a sound ])asis for work 
on the graduate level. 

The various j)hysical facilities which 1 
have mentioned as suitable for use in re- 
search by candidates for a Ph. D. would be 
of small value without properly trained and 
experienced research men to direct the 
work. We can take pride in the calibre of 
the research workers on our Station staffs. 
And the fact that they are busy with inves- 
tigation of problems im])ortant in the citrus 
and vegetable industries makes it jiossible 
for doctoral candidates to select genuinely 
practical problems for their thesis research 
too. 


1 have stressed mainly the research facili- 
ties of the Agricultural Experiment Sta- 
tions, because these are exactly the facilities 
which the Department of Horticulture of 
the ('ollege of Agriculture does not have in 
amount sufficient to permit work on the 
doctoral level. Put we have the teaching 
resources of all the other agricultural de- 
partments of the College to su])j)lement our 
own in the necessary courses to prepare a 
man for advanced research in horticulture, 
and this combined with the research men 
and facilities of the Stations makes possible 
this latest advance in the training of men 
for horticultural service in hiorida. 
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A PRELIMINARY REPORT OF WORK AT 
CAMPINAS, BRAZIL. ON TRISTEZA 
DISEASE OF CITRUS 


By C. W\ Bennett 

Principal Pathologist, Division of Pniit and 
Vef^ctablc Crops and Diseases, Bureau of 
Plant Industry, Soils, and A^riiultura! 
lin^inccrinf^, A silvicultural Research Ad- 
ministration, V. S, Department of A^i^ri- 
rulture, and 

A. S. ( 'os'i \ 

/^^s• A^ronomo, Instituto Asi^rononiK o 
C'ainpinas, Brazil 

111 Sept cm her, BMO, work was started at 
C ain])inas, Brazil, on the disease of citrus 
known as tristeza, w ith the hope of con - 
tnhmin^ information on the nature of the 
(lisease, its method of sjiread, its host rant»e 
including su^ceptihle scion-stock conihina- 
lions, and on control. 'Phis work was 
initiated, and is being continued, as a loint 
coojierative project hetween the Iiistitutv* 
Agronomico of the Slate of Sao l^aulo, Bra- 
zil, and the Division of I'ruit and \'egetahle 
Oops and Diseases of the United Stales 
Department of Agriculture. 'Phis pajier re 
ports the progress of the work during the 
first year. 

Economic Imi’oktance and Symdtoms 
OF THE Disease 

In South America tristeza appeared first 
in Argentina about In Brazil it was 

found first in the Paraiha Valley in the 
State of Sao Paulo in BkJT and within a 
pel*iod of 10 years it spread to all of the 
major citrus-producing areas of the country 
and has killed or rendered unprofitable »i 
high percentage of the trees of the standard 
varieties of sweet orange on sour orange 
stock. 

On bearing trees first signs of the disease 


often appear on one side of the tree and 
soon spread to all j)art> of the top. Leaves 
are slightly bronzed, or otherwise <liscolored. 
and more brittle and leathery than those of 
healthy trees. In some cases tliere is a dis- 
tinct yellowing of the midrib, the midrib 
and lateral veins, or even the entire leaf. 
Soon many of the older leaves fall l^ateral 
buds start grow’th and produce short, w’eak 
dioots with small leaves, Lbsually the first 
year after the disease appears the tree blos- 
soms heavily and sets a large crop of fruit 
which is very conspicuous wdien ripe, partly 
because of the sparsene^s of the foliage, 
frees decline rapidl\ in vigor. 1 Wigs die 
back from the tit)s and siirouts are produced 
from the main limbs. N'ields are drastically 
reduced after the first or second \ear and 
the trees are of little value. 

'PUANSMISSION d'KS'lS 

ILxperiments have been made to transmit 
the tristeza disease from affected i>lants to 
healthy plants of known susce])til)le scion - 
stock combinations, both in the field and in 
the greenhouse, by various methods avail - 
able for such transmission 

Field 1'ests 

In the first test for transmission of tristeza 
to nursery trees, 2d trees of the variety 
Bahianinha on sour orange stock were se- 
lected from a nursery near Limeira and 
planted in plots near Cam])inas, October Jjl, 
1Vn of these trees were inoculated 
Xovember 20, 194(>, by placing 2 buds from 
diseased trees into each plant. 'Phe trees 
were reinoculated December IS, 194(). The 
Id trees remaining were held as checks and 
were not inoculated. .\ll of the^e trees came 
from a nursery in an area where tristeza 
was prevalent and it was recognized that 
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some of the trees may have been infected 
before inoculation. One of the check trees 
began to produce yellow leaves by January 
1947, and showed other symptoms char- 
acteristics of tristeza. By June 1 all of the 
to inoculated trees and 3 of the check trees 
showed rather marked symptoms of tristeza. 
All of these diseased trees blossomed and 
9 of the 10 inoculated trees set fruit which 
matured in September. The 7 healthy-ap- 
pearing trees on October 1 were consider- 


should be free of the disease. All of the 
trees were on sour orange stock. One-half, 
or more, of the trees of each variety was 
inoculated with buds from diseased tree.^ 
January IS, 1947, and reinoculated April 9, 
1947. 

By the fir.st of May, or approximately 
three and one-half month.s after the first 
inoculation, some of the inoculated trees of 
the variety i^arao began to produce vsymp- 
toms characteristic of tristeza. ^bout a 


TABLE 1 — Results of Inoculation of Nursery Trees in Plots at h'AZENDA .S'anta 
Eliza, Campinas, with Buds from Diseased Trees 


Variety 

Tested 

Number of trees 
used in test 

Trees inoculated 

Trees used 

as checks 

Number 

N umber 
diseased 

Number 

Number 

diseased 

Bahianinha* 

20 

10 

10 

10 

3 

Barao 

25 

16 

10 

10 

0 

Seleta 

25 

15 

Ki 

10 

0 

Pera do Rio 

20 

10 

9 

10 

0 

Abaeaxi 

10 

6 

0 

10 

0 

Parnasia 

10 

5 

5 

5 

0 

Serrana 

10 

5 

4 

5 

0 

Campista 

10 

5 

5 

5 

0 

Lima 

10 

6 

4 

5 

0 

Cor one 1 

10 

5 

5 

5 

1 

Mangaratiba 

10 

6 

3 

5 

0 

Bahianinha 

5 

5 

5 

— 

— 


♦ These trees were planted October 3L 1946, and inoculated November 20. 1946, with buds 
from diseased trees; they were reinoculated with buds from the same source December 18, 1946. 
All other trees were planted the first week in December, 1946, and inoculated January 18, 1947, 
and reinoculated April 9, 1947. The above records were taken October 1, 1947. 


ably larger than the inoculated trees, had 
normal foliage, had blossomed sparsely, and 
had set no fruit. 

In a second field test trees of the varieties 
Barao, Seleta, Pera do Rio, Abaeaxi, Par- 
nasia, Serrana, Campista, Lima, Coroiiel, 
Mangaratiba, and Bahianinha were obtainetl 
from a nursery near Santa Rita the early 
part of December, 1946, and planted at Cam- 
pinas. At the time the trees were selected 
tristeza was only just beginning to appear 
in the area around Santa Rita and it was 
thought that most of the younger trees 


month later .some of the inoculated trees of 
the variety Seleta began to show abnormal 
coloration of the foliage. Symptoms charac- 
teristic of tristeza appeared on other va- 
rieties until by October 1, as indicated in 
table 1, most of the inoculated trees of all 
of the varieties except Abaeaxi, were ob 
vionsly abnormal.' Tliese abnormalities 
consisted chiefly of stunting of the trees, 
production of various shades, types and de- 
grees of yellowing of the foliage, dropping 
of leaves, and profuse blossoming. Leaf 
cast was severe on some of the trees of the 
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varieties Barao and Mangaratiba and was 
especially severe in the cai>e of the inocu- 
lated trees of the variety C'oronel. Leaf 
dropping was followed by the i)rodiiction of 
many weak axillary shoots. With the 
exception of one tree of the variety (V>ronel 
which lost most of its leaves, blossomed 
heavily, and was obviously dii-eased, none of 
the check trees of any of the varieties have 
slmwn symptoms characteristic of tristeza. 

Green HousK 'I'ests 

An extensive J*eries of transmission tests 
has been made in greenhouses screened to 
i»i\'e a considerable degree of protection 
against insects. Most of ihe^-e experiments 
were made uith small plants 4 to 24 inches 
tall growing in pots. Racb of the small 
plants Used for inoculation was jiroduced 
In grafting a sweet orange top on a sour 
orange root wdien the [ilants of sweet and 
sour orange were only about inches tall. 

Inocidaiioti mui Hiids, Since 

all A'irus diseases are transmissible by graft, 
the first attempts to transmit the tristez i 
disease were made hy grafting twigs and 
btuls from diseased plants onto heallhv 
plants. In one of these tests, small healthy 
plants were ai)])roach-cle It -grafted to twigs 
of diseased trees growing in barrels in the 
greenhouse. After a contact period of about 
.40 days the diseased twigs were severed 
just below^ the iioint^of union with the 
healthy trees and allowed to continue to 
grow on the inoculated plant. Of 28 trees 
inoculated in this manner, 21 have shown 
definite symptoms of tristeza. Of 10 trees 
grafted with twigs of healthy .seedling 
orange plants, none has shown symptoms 
of disease. 

In a modification of the method of inoc- 
ulation just described, twigs were taken 
from diseased trees and approach-cleft^ 
grafted into the stems of healthy trees. The 
cut ends of the twigs from the diseased 
trees were kept in vials of w^ater until union 
was complete and then severed just below 
the area of contact with the inoculated tree. 
This method of inoculation has given a 


relatively high percentage of infection with 
twigs from known disease sources, and little 
or no infection from certain other sources. 

Several experiments have been made in. 
w'hich buds from diseased trees were placed 
in the stems of healthy plants. So far this 
methocl of inoculation has given a very low 
percentage of infection when used with 
small potted plants. 

In all cases of infection in these experi- 
ments in which inoculations were made by 
the grafting of diseased tissue to healthy 
plants, symptoms have begun to appear in 
periods varying from 30 to 00 days. Usually 
first signs of the disea.se appear in the 
youngest leaves. These are somewhat more 
yellow than normal and soon growth is re- 
larded and the older leaves of the plant 
become pale, pale yellow, or yellow. The 
degree of yellowing varies greatly with 
different plants, hut the degree of .stunting 
is more or le.ss uniform. Some plants have 
remained yellow and stunted for more than 
four months ; others have produced some 
additional growth with more or less nor- 
mally colored leaves that are smaller than 
tho.se of healthy plants. Leaves have fallen 
from some of the more severely affected 
plants. 

Inoculation 7vith Insects. Small citrus 
plants composed of sweet orange tops on 
sour orange roots have been inoculated with 
most of the species of insects with sucking 
mouthparts that have been found feeding 
naturally on citrus plants in the plots at 
Uampinas, and with certain other species 
of insects that have been induced to feed on 
citrus plants. These insects have consisted 
of 5 species of leafhopjiers, one species of 
whitefly, and 0 species of aphids, including 
the black citrus aphid of Brazil, Aphis citri- 
cidus Kirkaldy. 

Only plants that were inoculated with the 
black citrus aphid have shown symptoms of 
yellowing and dwarfing character! .Stic of 
tristeza. In all experiments in which this 
aphid was transferred from diseased to 
healthy plants in large numbers, a high per- 
centage of the inoculated plants has later 
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shown symptoms of the disease. Usually 
the inoculated plants began to produce yel- 
low leaves at the growing tips about 30 to 
60 days after inoculation. (Growth was nuicli 
retarded and the plants showed various de- 
grees of yellowing. In some cases the 
older leaves turned bright yellow in color 
and some leaves dropped. In other j>lants 
yellowing was less marked and in some 
cases the leaves were only slightly paler 
than those of normal i)lants A few plants 
of this latter type have produced new shoots 
with small leaves more or less normal in 
color ('heck plants infested with a))])roxi- 
mately the same number of aphids from 
healthy plants have remained normal in all 
cases. In some of the earlier experiments 
the check plants are now 3 to 4 feet tall, 
whereas the inoculated plants are i)ale to 
very yellow in color and average only al)OUt 
12 inches tall. 

These results with the black citrus aphid 
of Brazil are similar to those obtained by 
Meneghini' in tests with this mseci. 
The evidence now available .seems sufficient 
to justify the conclusion that the black 
citrus aphid, Aphis citricidits, is an agent 
of transmission of the tristeza disease in 
Brazil. 

Inoculation ivith Sap from Diseased 
Plants. In tests of transmissibility of 
tristeza by means of juice, sap was pressed 
from young succulent shoots of orange 
trees that had been diseased for more than 
two years and which showed marked symp- 
toms of tristeza. The juice was then used 
immediately to inoculate small rapidly-grow 
ing orange trees. The inoculations were 
made by rubbing the juice over the surface 
of the leaves that had been sprinkled with 
an abrasive before inoculation. Forty trees 
were inoculated in this manner and K) trees 
were retained as checks. Five months after 
Inoculation no symptoms characteristic of 
tristeza were evident on any of the inocu- 
lated or check trees. 


^MENEGHINI, M. Sobre a natureza c trans- 
missibilidade de dpenca '^tristeza" dos cit- 
rus. O. Biotogico 12:285-286. 1946. 


Attcmj)ts have been made also to transmit 
tn.steza to annual plants by rnetans of juice 
inoculation. Obviously, if a tyiie of annual 
plant .''Uspcctihle to infection and producing 
marked symptoms, could be found, such a 
plant would he extremely useful in further 
studic^ on the tristeza disease, particularly 
in tile determination of the presence of 
virus in different species and varieties of 
citrus on wdiich no evidence of infection 
has so far been recognized and in detection 
of early stages of infection in trees of sweet 
orange on sour orange stock. How’^ever. 
although some 50 species and varieties of 
annual jilants have been testeu, none has 
shown abnormalities that have been at- 
tributed to the tristeza virus. 

TesfsS for Seed Transmission. All of the 
seedling jilants of both sweet and sour 
orange used thus far in the work on tristeza 
at Campinas have been produced from seeds 
from diseased trees or from trees that have 
been exposed to infection over a considerable 
period. A total of over 1100 plants com- 
posed of sweet orange seedlings grafted on 
sour orange seedlings has been prepared. 
Some of these have been inoculated by 
grafts or by the black citrus aphid and have 
shown the disease, but only after a reason- 
able period of time following inoculation 
More than 325 plants, however, have been 
held as checks or have been inoculated by 
juice, by dodder, or by means of insects 
that appear not to be vectors of the virus. 
Only one of these plants has shown symp- 
toms characteristic of the tristeza disease. 
T'his plant was not inoculated. Symptoms 
have ])ersisted for more than four months 
but it has not been determined by inoculation 
tests that the plant carries the virus. It 
should be empha.sized, however, even if this 
plant proves to be infected, that this cannot 
be accepted as conclusive proof that the virus 
was transmitted thrbugh the seed since pos- 
^ibility of accidental infection by aphids is 
difficult to avoid in tests of this type, and 
more evidence must be available before 
definite conclusions may be reached. From 
the results obtained thus far it seems prob- 



BENNETT AND COSTA: TRISTEZA DISEASE OF CITRUS 


15 


able, however, that the virus is either not 
transmitted through the .^eerls of sweet and 
sour oranges tested or, at mo.-t, it is trans- 
mitted through a very low percentage of 
sucIj seeds. 

Additional and more extensi.ve tests are 
noAv under way to obtain further evidence 
on the problem of seed transmission. For 
these te'-ts seeds were collected from tree-, 
of the variety Fera in advanced stage of dis- 
ease. wSour orange seeds were harvestetl 
from trees on their own roots showing no 
obvious symptoms of tristeza hut ‘‘Urrounded 
by badly diseased trees of swe(‘t orange. 
The seeds of the two varieties of oranges 
were i)lanted in flats W hen the seedlings 
attain sufficient size the sweet (»range seed- 
lings will be grafted onto the sour orange 
seedlings and the resulting jilants will be 
watched for apjjcarance of symptoms of 
tlFease. Symptoms of tristeza should ap- 
pear in ]dants of this combination it the 
virus is carried through the see<ls nf cilb<*i 
the sw'eet (»r sour orange wdiich give ris(‘, 
respecti\ el V, to the scion .ind stock of the 
test plant 

ScKJX S jO( K COMIUNATION 1’ sCKP I I Ht.K 

TO Tkistkza'^ 

All trees of the varieties Fera, Faina, 
Bahianinha. Farao, and other sweet varieties 
of orange, when grafted on sour orange 
stock, seem to be suscejitible to tristeza. The 
disease has been reported also on mandarin 
t)n soui orange .“tock In tests of different 
tyjies of stocks being conducted at the C itrus 
I'.xperiment Station at Limeira, Brazil, by 
Senhor Silvio Moreira, trees of the varietv 
Fera on grapefruit stock are dwarfed and 
show" symptoms more or less characteristic 
of tristeza. The trees, however, have not 
declined so rapidly as trees of this variety 
on sour orange stock. C ertain varieties of 

“The authors are indebted to Silvio Moreira, 
Chief ot the Department of Horticulture of the 
Institute Agronomico. Campinas, Brazil, for 
information on var^tal susceptibility, and for 
the privilege of making observations on the 
effects of tristeza on trees on different stocks in 
the extensive stock tests at Limeira. 


langelo on sour orange .stock also appear to 
Ijo sn.sceptible to the di.sca* c. However, a 
strain of the variety Sampson a]ii)ears to be 
lesiHant. Trees of Marsh Seedless grape- 
fruit on sour orange stock also show symp- 
toms characteristic of those produced by 
tristeza. 

1'he common varieties of sweet orange in 
Brazil when grafted to sweet orange, rough 
lemon, Kangpnr lime, sweet lime, ])onderosa 
lemon, “cravo” tangerine, citron, and tri- 
foliate orange have been resistant. How- 
ever, citron and trifoliate orange have 
proved to he of little v^alue as stocks. 

Although certtiin scion-stock coinliinatioiis 
seem to be required in order to have trees 
show symptoms so far recognized as charac- 
teristic of tristeza disease, it has seemed 
reasonalile to .‘•nspect that certain types of 
citrus trees, both on their own roots and on 
various types of so-called immune stocks, 
might be cajiable of harboring the virus 
wbicb causes the disease, aiul thus might 
serve as sources of infection witboul show- 
ing symptoms of the disease. 

'To obtain information on the possible 
host range of the virus an extensive test is 
being comlucted in vvbicb as man\ as possi- 
ble of the different varieties and types of 
citrus trees growing in areas where they 
have been exposed to infection over a period 
of years, are being tested for presence of 
the virus. Inoculations by buds, by twdg 
grafts, and by aphids are being made from 
each source. Thn.s far transmission of the 
disease has been obtained from an unidenti- 
fied citru.s tree on its owui roots, from the 
“cravo” tangerine on it.s own roots, and 
from the Fera variety of sweet orange on 
Kangpur lime None of these three types of 
trees show^ed the severe types of sym])toms 
recognized as tharacteri.stic of tristeza. 
Transmission has been obtained also from 
graixTruit trees on their own roots that 
showed marked yellowung tif veins and 
yellowing of the entire leaf in the case of 
some of the twigs produced during periods 
of rapid growth It seems evident from 
these results, therefore, that the casual virus 
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is not limited to trees that show symptoms, 
such as those that occur on trees of sweet 
orange on sour orange roots, l)ut may occur 
in at least certain trees on their own roots 
or on stocks other than sour orange, in 
which no symptoms or only questionable 
symptoms of the disease have been recog- 
nized. 

'Pests of Stocks for Resistance 

Experiments are being made at Campinas 
in wliich all of the available varieties and 
types of citrus and citrus relatives are being 
tested for their reaction to tristeza disease 
when used as stocks for sweet orange. Thus 
far seeds of 125 varieties and types of citrus 
and citrus relatives have been forwarded to 
Brazil by F. F. Ciardner of the U. S. Sub- 
tropical Fruit Station at Orlando, Fla. These 
seeds were germinated in flats and at present 
plants of 110 t}q)es arc growing in nursery 
rows and will be budded to sweet orange, 
probably in January. After the sweet orange 
buds have grown into shoots they will he 
inoculated with tristeza. i^ater the trees 
will be planted out 3 1/4 feet a])art in rows 
6 3/2 feet apart in locations exposed to 
further infection by tristeza and watched for 
appearance of symptoms of the disease. This 
test in the course of a few years should 
furnish valuable information on the degree 
of resistance to tristeza of a large number 
of citrus types when used as stocks for 
standard varieties of sweet orange. 

Summary ani> Conclusions 

The evidence now available seems ample 
to justify the conclusion that tristeza disease 
of citrus in Brazil is caused by a virus 


which can be transmitted from diseased to 
healthy plants by means of buds or twigs 
and by means of the black citrus aphid, 
Aphis citricidus. The virus probably is not 
juice transmissible and as yet there is no 
conclusive evidence that it is transmissible 
through seeds of diseased plants. 

Probably the chief natural agent of trans- 
mission of the disease in Brazil is the black 
citrus aphid. This insect occurs abundantly 
on the new growth in the spring and, de- 
spite the fact that it ajqiears to be a very 
inefficient agent of transmission when com- 
pared with vectors of certain other virus 
diseases, it probably has been responsible 
for most of the spread of the disease in 
Brazil. 

Tristeza causes severe damage to all va- 
rieties of sweet orange, to mandarin, and to 
certain varieties of tangelo when these types 
are on sour orange stock. There is evidence 
also that it causes severe injury to sweet 
orange on grapefruit stock and to grapefruit 
on sour orange stock. 

In addition to these types of trees on 
which definite injury is produced, the virus 
occurs in certain kinds of citrus trees in 
which no symptoms have been detected. It 
has been recovered from an unidentified 
citrus seedling on its ov\n roots, the ‘‘cravo” 
tangerine on its own roots, and from the 
IVra variety of sweet orange on l^angpur 
linie stock, none of Which showed symptoms 
of the disease. It \\as recovered also from 
a seedling grapefruit tree on its own roots 
that showed a type of yellowing of leaves 
of rapidly growing twigs. These prelimi- 
nary results indicate that the virus may be 
rather generally distributed in the various 
kinds of citrus trees in P>razil. 



SPREADING DECLINE OF CITRUS IN FLORIDA 


R. F. Suit 

Citrus Experiment Station 
Lake Alfred 

Introduction 

Within the past JO to 15 years a diseased 
or declining: condition has appeared in va- 
rious groves. This condition is being 
called "spreading decline” because of the 
manner in which the trouble graduallv 
si)reads through a grove from a focal point 
(if one or two trees that first showecl the 
disease. 

ft has ])een reported (7) that there arc 
10 major causes for tree decline in Florida. 
()f the.^'C 10 causes, spreading decline is 
third in importance, being surpassed in 
prevalence by foot rot and njot rot. Since 
this type of decline is a coniijaratively re- 
cent development and is becoming more 
prevalent each year, it is a serious threat 
to the groves of Florida. While most of 
the other causes of decline usually attack 
.scattered trees in a grove, the spreading 
decline has a potential possibility of causing 
a w'hole grove to go out of production over 
a period of several years. 

Invx’sli gat ions were started in 1945 to 
determine the nature and cause of this type 
of d(*cline and to develop measures for it^ 
ccmtrol. Although the work his not been 
comjileted, sufficient results have been ob- 
tained to indicate the nature and probable 
cause of the spreading decline. 

Symptoms 

A spreading decline area in a grove shows 
certain characteristics. All of the trees 
in the declining area show the symptoms 
while there is a sharp contrast at the border 
of the area or margin with declining trees 
on one side and healthy appearing trees next 
to them on the other side. A map of a typi- 
cal spreading decline area is shown in Fig. 


L A diseased tree gradually becomes weak- 
ened by loss of foliage coupled with a lack 
of new growth. Such tree.s bear no fruit 
of commercial value and show sparse foli- 
age and many dead twigs and branches. 
Data show that the fir.st visible symptoms 
of .spreading decline appear in a healthy 
tree adjacent to the margin of the decline 
area at the time of the .‘spring flush of 
growth, ddiese symptoms are: a variation 
m the amount of new' growth in wdiich some 
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Figure 1. Map cf a portion of grove No. 1 
showing the typical localized distribution 
pattern for spreading decline. 


trees produce no new growth at this time 
and others only a scattering; in others the 
flush is delayed 2 to 3 weeks; and in all 
cases there is a loss of a large percentage 
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of llio older leaves causing tlie tree to have 
sparse foliage. 

This decline of the tree is the effect of 
the condition of the roots 'I'he root sys- 
tem shows a scarcity of fihrous or feeder 
rootlets and a certain proi)ortion of the 
fibrous rootlets that are present have an 
abnormal appearance, 'fhese rootlets are 
distorted, stunted, thickened and have soil 
particles adhering to (hem that can not eas- 
ily be shaken off. When such rootlets are 
examined the cortex readily comes off leav- 
ing the while woody cylinder of xylein 
tissue. 

Trees which show spreading decline never 
die but Usually maintain a weak type of 
growth. .\s long as there is sufficient' 


eiirrence driing the past two years. The 
late of spread of the decline in these blocks 
for 194.‘i-4(» and l{)-l(>-47 is showm in Table 
1, 'Pile data show that the rate spread for 
194(»-47 was (i4.,‘> percent greater than in 
I94r)-4b t )ne possible explanation for this 
(hTference k the fact that the s})ring of 
1947) was exceptionally dry while the spring 
of 19 -It) w'as more nearly normal in the 
amount of rainfall 'There was considerable 
variation in the lale of s])read found in the 
various gro\t‘s 'Those groves which had 
receded pro])er nutritional, spray and irri- 
gation ])rogiams showed, in general, the 
lowest rate of sj)read. 'This condition will 
spread in anv direction regardless of the 
elevation <»f the land. 


TABLK 1. 

Hath of Inckeask ok Spreadini; Dicline in (Jrove.s rNOER (hisERVArioN 


I j rove No. 


1 

2 

y 

4 

;*) 

6 

7 

H 

9 

U) 

Average 


Increase in number of diseased trees 
j.er tree on margin of declining area 


May 1947) to \pril 1940 

0.7j0 

1.00 

0.21 

j.r).s 

0.27 

0.47 

o.fi] 

1.00 

1.22 

0.60 

0.79 


Ajiril 1946 to May 1947 

1.12 

0.82 

1.65 

1.10 

0.77 

1.06 

, 0.64 

2.00 
1.38 
1.50 
1.20 


moisture in the soil the foliage appears to 
be in good condition except that it is .sparse. 
When adverse moisture conditions prevail, 
the spreading decline trees show a wilting 
condition while the healthy appearing trees 
adjacent to them show^ no wilting until the 
lack of moisture becomes critical. 

Another characteristic of this type of 
decline is the gradual spread of the con- 
dition in the grove. A total of 10 blocks 
of trees have been mapped for decline oc- 


Occurrenck 

Siireading decline has been found on 
Hamlin, Parson Brown, Pineapple, Valencia 
and Temple varieties of orange trees, on 
Marsh and Duncan grapefruit trees and on 
tangerine trees. Grapefruit trees show a 
greater effect from the spreading decline 
than the other two kinds of citrus. The 
condition has been found on trees with 
rough lemon, grapefruit and sour orange 
rootstock. To date, spreading decline has 
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been found in 54 blocks of citrus trees. 'I'hi- 
trees have ranj;jed in aj^e from 9 to 50 years. 
There w^ere 24 blocks of /grapefruit, 27 block.- 
of oranges and blocks of tangerines in 
which the condition was found. 'Jdie loca- 
tion of the blocks in which the decline oc- 
curred was as follows : 44 in Polk County, 
3 in Hillsborough County, 2 in Orange 
County and 1 each in De Soto, Highlands, 
Lake, Pasco and Pinellas Counties. A sys- 
tematic survey of all citrus groves through- 
out the citrus areas in the state has not been 
made to determine the actual situation, but 
the data fit hand gives a relative indication 
of the prevalence of spreading decline. 

C'ause 

I'he peculuir condition of the rootlet*' 
found on the trees showing spreading de- 
cline might be caused by a fungus disease, 
a virus disease or by nematode infestation. 
In the experiments to determine wdiethe/ 
the trouble was a fungus disease, several 
fungi {luiMtnitjn spp., Diplodia spp., Cepha- 
losporiiuii spi)., and a few unknown species) 
were isolated from the affected rootlets but 
none of them proved to be pathogenic. Also, 
there w^as no significant difference in the 
microtlora of the soil in the declining area 
compared to that of the soil in the healthy 
area in four groves wdiere an intensive 
study waN made Xumerous experiments 
were conducted in which budding, grafting 
and leaf grafting tests were matle to de- 
termine if a virus could be transmitted. So 
far there has been no evidence olitained 
which would indicate that the spreading 
decline is a virus disease 

Although it had been considered that a 
nematode might be associated with spread- 
ing decline, it was not until in November, 
194G, that they w’ere actually found. Since 
that time, examination of the abnormal 
rootlets from the 54 lilocks under observa- 
tion has shown that a nematode was asso- 
ciated with the condition in all cases. In 
16 of the blocks typical female nematodes 
w^ere found that identified the nematode as 
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Tylenchiilus scniipcnctrans C'obb, the citrus 
nematode. 

A survey of the available literature on 
the citrus nematode ( I, 2, 3, 4, 5, 6. y, 9, 10 ) 
gives the following information concerning 
this pest. The only known host of Tylench- 
ulus semipcncirans is citrus and this nema- 
tode w^as first discovered in California in 
1912. it was first found in Florida in 1913 
and between 1914 and 1917 was found at 
(den St. Mary, (Jainesville and Hrooksville. 
J'oday the nematode has been found in 
most of the citrus producing areas through- 
out the world. In Argentina, Mr. FI. P. 
Du Cliarme who is on leave from the Citrus 
Fxperiment Station and wdio is working on 
the Tristeza Project at the Fx/ierimcnt Sta- 
tion, Concordia, reported that the citrua 
nematode w’as present in most groves and 
that the Poucirus tnfoliata rootstock showed 
some resistance to nematode infestation 
( unpublished data ) . 

The male and larval stages of the nema- 
todes are worm-like and less than one-half 
millimeter long. 4'hese forms are usually 
free-living in the soil adjacent to the root- 
lets although they may feed on the outer 
layer of cells of the rootlet 'The female 
penetrates the cortex of the rootlet with 
the anterior portion while the posterior 
part sw’ells up and remains outside of the 
rootlet. Once the female penetrates the 
root it becomes fixed in that position for its 
life. The eggs are laid in the soil adjacent 
to the rootlet and hatch within two or three 
days. It requires about 6 to 8 weeks for a 
complete life cycle. The feeding of the 
nematode in the cortex results in a disinte- 
gration of the cambium region which causes 
the rootlets to become distorted, stunted 
and thickened, d'he infested rootlets event- 
ually die. It is reiiorted that the appearance 
of the tree is an indication of the amount of 
infestation of the roots. 1'lie citrus nema- 
tode has been found to exist in the soil for 
as long as three years without citrus being 
present and has bet;n found in the soil to a 
depth of 6 feet in California. The nematode 
is usually introduced into a grove by plant- 
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ing infested trees and also may be spread 
l)y cultivation operation.s as well as irriga- 
tion water and rain. In C alifornia the effect 
of the citrus nematode on citrus is known 
as “slow decline/* 

A random survey of some groves in b'lor- 
ida indicate that the citrus nematode is ejuite 
widely distributed. As shown in Table 2, 
the nematode has been found in 10 of the 
12 counties where sam])les have been ob- 
tained, Nematodes were found in all areas 
of spreading decline observed and T scmi- 
penetrans females v\ere present in 30 pei- 


fnrtber tests will show the nematodes to be 
present throughout a grove which has a 
s])reading decline area in one corner. It is 
also shown in I'able 2 that nematodes have 
been found in 23 groves that do not have 
s]jrea(ling decline Of these 23 groves there 
were 0 in which T. sonipcnctrans females 
were found while in the other 14 groves 
the nematode count was very low. It is pos- 
sible that, where nematodes are found in 
healthy groves, the infestation has not de- 
veloped sufficiently to cause the spreading 
decline. There appears to be no definite time 


TABLK 2. 

f)rcrKRJ.NCE OF THE ClTRUS N EM A'l ODES IN ( iKOVES b'.XAMlNED 




Number 

of droves 


County 

With .Spreading Decline 

1! Health v 

Nematodes 

N ematodes 

j Nematodes 

Nematodes 


Absent 

Present 

1 Absent 

Present 

Polk 

0 

44 

1 26 

11 

Highlands 

0 

1 

1 11 

2 

Lake 

0 

1 


0 

Orange 

0 

2 

1 1 

1 

Hillsborough 

0 

3 

1 


Sarasota 

0 

0 

! 4 

0 

Osceola 

0 

0 

! 1 

0 

Pasco 

0 1 

1 

! i 


De Soto 

0 1 

1 

i 

1 1 


Pinellas 

! 

1 

i 


Manatee 

0 

0 

li ^ * ! 

6 

Indian River 

0 

0 

I 6 1 

3 

Total 

0 

1 

54** 

■ .6 1 

23** 


* I'ositive identification of T, semipentrans in 10 of the groves. 

** Positive identification of T. semipentrans in 9 of tlie groves. 


cent of the areas. In the other location the 
nematodes found appeared to be male or 
larval stages of the citrus nematode. The 
healthy appearing trees around the spread- 
ing decline area also had nematode infesta- 
tion. The nematodes have been found on 
healthy appearing trees in the same block 
as far as 500 feet fropi the area showing 
the decline but a study of the relationship 
has not been completed. It is possible that 


limit on the occurrence of spreading de- 
cline. As previously mentioned the condi- 
tion has been found in groves from 9 to 50 
years of age. In one grove it is known 
that the trees have been infested with nema- 
tode for at least 11 years but show no . 
decline symptoms in the above ground parts. 
Thomas (9) obtained decline symptoms in 
young trees that had been growing in pots 
of infested soil for 4 years. In another case 
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(4) field tests with y<Hing tree^ ji^rown for 
4 years in old citrus soil showctl no decline 
syniptonis hut had jjrown only half as 
much as similar trees f)lanted in virgin soil. 
This lack of growth has als(^ been ol)servcd 
in young trees planted in an area v\here 
spreading decline trees had been removed 
here in Florida. 

'riiere are a number of facts which indi- 
cate that T. scinipcjictrans is jirohahly as- 
sociated with the spreading decline, al- 
though it may he that there are some factor*, 
which ha\'e an effect. 

1. I'he nematodes have lieen found in 
all areas that show’ spreading de- 
cline. 

2 In the ‘•oil extraction tests about 
percent of the nematodes are the 
citrus nematode, which is approxi- 
mately the same relation as found 
w ith the nematodes from the slow 
decline in C'ali forma (4). 

3. The abnormal appearance of the in- 
fested rootlets is identical with the 
illustrations and descriptions of cit- 
rus-nematode rootlet injury given in 
the literature 

4. A luirsariiiui spj) wa^ isolated most 
fre(jnentl\ from the abnormal root- 
lets and this fungus has aFo been re- 
ported as associated with skuv de 
dine in California (3, 4, 9). 

6. Trees wdncli show the s])reading de- 
cline never die unless foot rot or 
^oine other disease is present. If the 
condition ^v'as caused by a fungus or 
a virus disease, it is probable that the 
tree would die. It ap|)ears that the 
tree is able to maintain a few* healthy 
roots even though a large prop<irtion 
of them may Ix' infested wdth the 
nematode. 

One characteri.stic of this type of decline 
which has not been reported in connection 
with citrus nematode infestation in other 
regions where citrus is growui is the grad- 
ual spread of the condition in a grove. Gen- 


erally the decline is first observed in 1 or 
2 trees and then gradually spreads in all 
directions from this focal point affecting 
every tree as it goes Thus it would ap- 
pear that the casual agent or agents is pri- 
marily sju'ead by root contact from one 
tree to another. lieeatise of this ])eculiar 
behavior of the decline it is possible that 
there are factors in addition to the citrus 
nematode that have an effect 

C O 1 kOT. 1 \ P Kk I M E N TS 

Fefore the probable cause of the spread- 
ing decline was deteiMimed experiments on 
control of the condition was of three types; 
severe jiruning, tree injection and soil treat- 
ment in an effort to induce renewed growth. 
\pproxiinalely r»t)0 trees have been treated 
in various ways. Some trees were cut back 
to 3/ '4-inch wood winch removed all of the 
foliage, while other trees were buckhorned. 
During the season following pruning, the 
treated trees made excellent growth but 
during the second season the grow^th was 
retarded and the trees again started to show 
the typical spreading decline appearance. 
In some experiments solutions of different 
concentrations of 8-hydroxyquinoline sul- 
fate, sulfanilamide and other similar ma- 
terials were injected into the declining trees 
through the I'oots. Xo beneficial effect w^as 
obtained. Treatments have been made to the 
soil around declining trees to try to induce 
recovery and to the stiil around healthy 
appearing trees adjacent to the decline area 
in an attempt to keep them from becoming 
diseased. Copper sulfate at 5 to 20 pounds, 
sulfur at 50 to 100 pounds, ammonium 
sulfate at 20 to 60 pounds, sodium chloride 
at 10 to 40 pounds, aluminum sulfate at 15 
pounds, hydrated lime at 5(> pounds and 
Dithane at 3 pounds jicr tree have been tried 
at various times and in different groves. 
None of the treatments caused any bene- 
ficial effects to the declining trees. Typical 
results from the treatments on the healthy 
trees adjacent to the spreading decline area 
are showm in Table 3 which is the data ob- 
tained from one experiment. None of the 
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treatments i)rt‘vented the healthy trees adja- 
cent tf) the decline area from becoming dis- 
eased within one to two years. Tlionias (9) 
tried a total of Id materials as soil treat- 
ments aiifl obtained no control of the citrus 
nematode. 

After it was established that the citrus 
nematode was associated with spreading 
decline, experiments were conducted to de- 
termine the effect of certain soil fumigants 
on the citrus nematode and on the trees. 
Injection of D-D (ecpial parts of LJi dichlo- 
roprojiene and 1 ,2-dichloropropane) into 


excessive injury was caused by the 4 and 
i> CCS per s(|uare foot dosage while those 
treated wdth 2 ccs per square foot show^ed a 
shock from the treatment and were in poor 
condition on October J5, 1947, but may re- 
cover. It is doubtful if D-D can be used 
to treat the soil in which trees are growing. 

Additional tests were made with Dow- 
fume W-10 (10% Ktheylene dibromide) 
and two Dow^ materials labelled S-991 and 
S-684. I'hese materials used at '1 and 4 ccs 
jier square foot wti'c not as efft*ctive as the 
D-D for the control of the citrus nematode 


TABLE n. 

I%FKcr OF Son. 4'heatment on the ('ontuol of Sfreadinc; Decline 


M atcrial 

Founds 

I *er 4'ree 

\o frees 
'Freatcd* 

Xo. 

4/19/40 

diseased trees 
11/21/40 

on 

5/20/47' 

Copper .Sulfate 

10 

34 

9 

10 

31 

Sulfur 

50 

35 

1 

0 

31 

Ammon Him 

Sulfate 

20 

33 

4 

0 

32 

Non-tre'atcd 

— 

35 

5 

S 

32 


* rreatments were ajiplied in December, 3945. 


the vsoil were made to a dejnh of C inches .at 
rates of 2, 3, 4 and 5 ccs per square foot 
of surface area. FLxamination of the root- 
lets from the treated trees showed that all 
of the dosages had given control of the 
citrus nematode, at least in the top two 
feet of soil. Since the nematode is known 
to exist to depths of r» to 8 feet under Cali- 
fornia conditions and to a depth of at least 
3 feet in Idorida, the higher dosages of D-D 
per square foot w'ould result in more ef- 
fective control. However, dosages of 2, 
3, 4 and 5 ccs i)er square foot resulted in 
the death of the trees wdien the whole root 
area (025 square feet) was treated either 
in February or April, 'I'he trees treated in 
April died more rapidly than those treated 
in February. If only half of the root area 
(312 square feet) of the tree was treated, 


However, at the 2ccs per square foot dos- 
age there w^as apparcutl\ no serious injury 
to the trees. 

It would be i) 0 ssiblc to control the citrus 
nematode b}' removing the declining tree^ 
and treating the soil with a fumigant. 'Fhe 
area could then be replanted with young 
nematode-free trees. This has been re- 
ported (4) as the only treatment found to 
he beneficial wherever properly tried. 

At the present time it appears that the 
citrus nematode is probably one of the fac- 
tors responsible for the spreading decline 
ill Florida. However the spreading charac* 
teristic of the decline has not been reported 
from other areas where the citrus nematodes 
occurs. Thus, it would appear that there 
may be other iactors which have not been 
discovered at this time and which may be 
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responsible for the spreading condition 
r'urther investigations will give some infor- 
mation on this point and will also determine 
whether a material can be found that will 
control the citrus nematode without serious 
injury to the tree. It is also possible that 
a rootstock may be found that is resistant 
or immune to infestation. 

Summary 

Spreading decline has been increasing 
during the past 10 to 15 years and is nou 
third in inijiortcance as a cause of decline in 
a grove. It occurs on grapefruit, orange.-, 
and tangerines iiudded on rough lemon, 
grapefruit or sour orange rootstock. 

To date the condition has been found in 
51 blocks of citrus ranging from 0 to 50 
years of age. It has been found in coun- 
ties, hut i.s mo.st prevalent in Polk (‘ounty. 

'rh(‘ spreading decline is apparently not 
caused liy a fungus or a virus disease but 
appears to he the result of the infestation 
of the rootlets hy Tylcnchnlus semi pene- 
trans (Cobh), 'file citrus nematode was 
abso found in 0 of the SI heallhv groves 
examined and was found in 10 of the 12 
counties where groves have been examined. 

The av’erage rate of spread of the decline 
in 194r)-4t» was 0.79 trees per tree on the 
margin of the declining area and in 194G- 
47 was 1.20 trees in the lo groves which 
were under ob.servation. 

.\o control of the s])rcading decline wa^ 
obtained by various types of pruning, tree 
injection with various chemicals in solution 
or by soil treatments with copper sulfate. 


Niilfur, ammonium sulfate, sodium chloride, 
aluminum sulfate, hydrated lime or Dith- 
ane The citrus nematode was controlled 
l)y dosages of D-D at the rate of 2, 3, 4 and 
5 CCS per sejnare foot of nrea, hut in prac- 
tically all cases the trees were killed by this 
treatment, except when only half of the root 
area was treated with the 2ccs per square 
foot, in which case the trees lost consider- 
able foliage hilt were not killed. 
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THE CITRUS SITUATION 


Hy H. (i. Hamilton 
Professor of Marketing 
University of Florida, ( iainesville, Fla. 

I'liere are many anj(U‘s to the citrus sit- 
nation, but most of them can he j^rouped 
under four or five classifications — such as 
supply, demand, interrelation of supply and 
price, marketing. Governmental programs, 
and problems of the individual. 

Suepi.Y 

In the decade of the twenties world pro- 
duction of oranges averaged approximate- 
ly 120 million boxes, United States pro- 
duction approximately million boxe-*, 
and Florida approximately 10-1/2 million 
boxes. In the decade of the thirties world 
production averaged about 100 million 
boxes, United States production 00 million 
boxes and Florida production 21 million 
boxes. For the last five years world jiroduc- 
tion has averaged approximately 2;i0 mil- 
lion boxes. United States production 10<> 
million boxes, and Florida jiroduction 50 
million boxes. 

F>oni Unb) to most of the im- 

portant world producing countries, except 
Spain, increased their production of 
oranges fa.ster than the United States, F'rom 
to lOdti, because of wars and di'^ease. 
production of oranges has not increased 
in any imiiortant orange producing country 
except the United States and Mexico. The 
increase has been much greater in Florida 
than in any other area. 

In 192(1-27 the United States jiroduced 
approximately dl ])ercent of the world’s 
oranges, in 19;hl-;i7 only 28 percent, but in 
1940-47 about 71 percent. Fhe dominant 
role Florida is acquiring in the United 
States and the world orange industry is 
shown in the following percentages: Flor- 
ida produced in 192(1-27 about 9 percent of 


the world's total production, and about 28 
percent of the production of the United 
States. In 19.‘F>-f‘}7 Fdorida produced about 
II percent of the world’s oranges and about 
,11 jierccnt of the oranges produced in the 
United States. In 194(1-47 l^dorida produced 
about 22 percent of the world’s oranges and 
47 percent of the oranges of the United 
States. 

In the case of grapefruit, the United 
States produced, in the 192-1-25 season, 
only 10 million boxes wdiich was 99 
percent of the world’s grapefruit. At this 
time (1921-1925) Idorida w^as producing 
about 80 percent of the w'orld's production. 
In 19t*15-»‘]() the United States produced 18 
million boxes, which was 8,s percent of the 
world’s production; and in 194t)-47 the 
productirni of the United States w^as 02 mil- 
lion boxes, winch was 95 percent of the 
world’s production. 

As comjiared to deciduous fruit produc- 
tion in the United wStates, bushel for bushel, 
orange ])roduction is about 1- 1/2 times the 
production of ap])les, about 2 times that of 
peaches, and about 5 times that of pear^ 
(irapefruit production, husliel for bushel, 
IS about 4/5 that of ajiples, slightly moi'e 
than that of peaches, and almost 3 times 
that of pears. ‘ 

F7stimates of the United States or Idori- 
da pnidiiclion of oranges several years in 
the future have been, in most cases, en- 
tirely too low. No one can foresee wars, 
diseases, or ])rice changes, or tell the ef- 
fect these things will have on the produc- 
tion of oranges or grapefruit. It is my 
understanding that the bearing surface of 
orange trees in Florida is increasing at the 
rate of 5,7 percent per year and that of 
gra])efniit 3.5 percent per year, however, 
crops cannot he forecast by projecting this 
percentage into the future. 

Jf prices and political conditions will 
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permit, there will no doubt be a marked 
increase in the production of citrus fruit 
in the next few years in all important 
citrus producing countries, except for 
South American countries where disease is 
causing great damage. It i'-i probable that 
those countries wliich have had their pro- 
duction adversely affected by the war will 
recover their production by the demanrl 
for citrus can be restored in Kur()])e. 

Demand 

The per capita consumption of fresh 
oranges is very large — approximately 1.0 
times as great as that of a])ples, 2 times that 
of bananas, 2 times that of jieaches, 5 
times that of pears, and <> times that of 
grapes. Fresh grapefruit consumption is 
about 1/2 that of fresh apples, 2/;i that ol 
bananas, only slightly less than that of 
peaches, and 1/il more than that of pears. 

The trend in the per capita consumption 
of citrus juices is still sharply upward; 
especially is this true for oranges. In the 
case of grapefruit juice, there is a taper- 
ing off of the rate of increase in the per 
capita consumption ( b'igure 1). The coii' 
sumption of all citrus juices is approxi- 
match’ at the same le^ el as that of tomato 
juice and of all other fruit juices com- 
])ined. The rising trend in the per capita 


consumption of citrus juices is decidedly 
greater than for other juices (Figure 2). 
Because the cost of marketing citrus juice 
is le^s than for fresh citrus products (for 
ecpiivalcnt food value), the increased trend 
in citrus juice consumption may be ex- 
jiected to continue its upward trend for some 
time. 

The possibility for increased uses of can- 
ned citrus segments should not be over- 
looked. In Figure 5 is given the per capita 
pack of peaches, pineapples, pears, apples 
and grapefruit It will be observed that 
the per capita pack of grapefruit is very 
low as compared to that of other fruits, 
orange segments are, of course, only be- 
ginning to appear on the market. Because 
orange and grapefruit segments compete 
very little with canned juices or fresh fruit 
this is a fertile field for expansion. The 
volume of citrus juices packed is approx- 
imately as great as that of tomato juice 
and all other juices combined, but the pack 
of citrus segments is only 5 percent of the 
total fruit i^ack. Should citrus segments 
become relatively as imjjortant as citrus 
juices there would be a market for an addi- 
tional 50 to fiO million boxes. Perhaps it is 
too o])tiniistic to expect such a large place 
tor citrus in the canned fruit market ; but 
half this nnich, or 25 million boxes, seems 


Pounds 



Fig. 1. United States per capita pack of citrus juices 1929 to 1946 
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Fjg 2 United States pack of citrus juices, tomato .iuice, and other fruit luiccs 



a conservative' High cost of ])rocess- 

ing segment fruit is an adverse factor in 
obtaining greater production at the moment. 

The trend in production and consumption 
concema us because of the bearing on, price. 


The ])rice of IHorida oranges in the past 
has been fletermined largely by the sujiph 
of United States oranges, the disposable in- 
comes of consumers, and competing com- 
modities. I'rom 19.‘}?' to llHd a change in 
the United States supply of oranges b\ 
one-million boxes was associated with a 
reverse change in price of approximately 
'1 Xj'l cents ])er box. I^Vom 19^7 to 1940 a 
change of disposable incomes of individuals 
of one-billion dollars was associated with a 
corresponding change in price of apjiroxi- 
inately 3 1/2 cents ])er box. Low prices last 
year are believed to have been due to the 
reappearance of competing commodities and 
the carry over of ])rocessed jiroducts. 

Dr. Wellman, of California, showed sev- 
eral years ago that v\'hen adjustments were 
made for disposable income, a given supply 
of oranges would sell for a higher price per 
box with the passing of time. This lie 
attributed, and rightly so. to the upward 
’*end of demand. His data show a decirled 
flattening out of the demand pattern since 
the vear 1930, Thai is to say, the rate of 
increase in demand, when adjusted for dis- 
posable incomes, is slowing down. In fact, 
it may be that in the case of winter oranges 
the rate of increase in demand for fresh 
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(jranges has ceased to be a factor and that 
the saturation jK)int has been reached. 

Close observers in Florida are aware that 
for the jmsl 10 or [:i years there has been 
no increase in the h'lorida shipnients of 
fresh grapefruit 'The indications are that 
the demand for fre^h grajiefruit, when ad- 
justed for changes m disj)osal)le incomes, 
has about reached the satrration t)oint 

wShould (hs])osab1e income he reduced 
greatly, without (juestion the price of 
oranges will fall at the rate of about ^/’2 
cents per box for each billion dollars fall in 
disposable income. The fall in grapefruit 
price will be at the rate of about 2 cents 
per box for each billion dollars decrease in 
income because the trend of increased de 
niand with passing of time for fresh oranges 
and grapefruit has tlattened out, we cannoi 
e.xpect an increase in price fresh fruit with 
jiassing of time when disposable income^ 
. 111(1 supply remain constant, as in the past 
However, because the juice market has not 
reached the saturation point it is believed 
that the increased rate of demand for citrus 
juices and canned segments might go far 
over a period of the next few' years in re- 
lieving the effects of increased supplies. 

I.N'I KKKKLATION OF SuiMM.Y .VNI) PKfCE 

Price analvses usually show the effect of 
supply on price. 'Foo often the effect of 
price on future supply is not studied. Fore- 
casts of future supply have been attempted 
on the basis of acreage of bearing grove, 
length of life of tree, young groves already 
planted or the rate of planting of groves; 
or, arriving at the rate of increase in bear- 
ing surftice of groves and projecting this 
into the future. It is well that w'e have such 
analyses, and far be it from me to belittle 
them. How^ever, in our opinion a more real- 
istic approach would be to try and analyze 
the effect of price on supply. 

There is a fairly positive correlation be- 
tween price and planting of oranges in Flor- 
ida and a good correlation between price 
and planting of Florida grapefruit. A more 


significant relationship is that of price and 
production the following year. Your at- 



Fit;. 4. Relation of Florida orange on tree price 
to the production the following year, 1932- 
1946 (Production based cn Crop Estimating 
Board’s first estimate.) 

tention is directed to the effect of jirice on 
liroduction from lJi;i2 to 19;iU, a period of 
rising orange prices, when the price of 
Florida oranges increased from aliout bfi 
cents per box to about $l.Ji() per box Florida 
production of oranges increased from 15 
million boxes in to aliout 2i\ million 

boxes in lUilT, (m aliout 70 percent. From 
193(1 to 1939, a jieriod of falling prices, the 
price of Florida oranges decreased from 
$1.30 per box to about 55 cents per box. 
jiroductioii increased from i}() million boxes 
in 1937 to 31 millicm boxes in 1940, or only 
20 percent, h'rom 1939 to 1945, a period 
of rising prices, the price increased from 
55 cents per box to $2.35 per box and pro- 
duction increased from 31 million boxes in 
1940 to 58 million boxes in 1945 (includ- 
ing loss from freeze ) , or almost 100 percent 
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(Figure 4). On the average, orange pro- 
duction increased at the rate of 14 percent 
per year during a period of rising prices 
and only 5 percent during a period of falling 
prices 

The picture is more striking with grape- 
fruit. From to 1940, a ])eriod of fall- 
ing grapefruit prices, the price of Florida 
grapefruit decreased from about 7T> cents 
per box to about 3.5 cents per box. The 
production from 193.5 to 1941 increased 
from about 1.5 million boxes to about 20 
million boxes, or only 2;5 iiercent I"rom 
1940 to 1944, a period of rising gra])efruit 
prices, the jirice increased from 3,5 cents per 
box to about $1..5.5 per box, but the produc- 
tion increased from 20 million boxes in 1941 
to 33 million boxes in 194.5, or 0.5 percent 
(Figure ,5). On the average, grapefruit 
production increased 13 percent per year 
during the period of rising prices, but only 
3 1/2 percent per year during the period 
of falling prices. P»oth in the case of oranges 
and grapefruit production has increased 
about three or four times as fast during a 
period of rising prices as during a jieriod 
of falling prices. Such relation.shi]) between 
price and supply can only be accounted 
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for by increased fertillization, water, and 
generally improved care of groves. It is 
interesting to note that in California 
such relationship does not exist, presum- 
ably because in ("alifornia the difference in 
the cost of supplying enough water lo keep 


a grove alive and the optimum amount for 
production is very small. Because water is 
the most costly factor in the production of 
(California oranges and because it must he 
ap])Iied lo keep the grove alive, growers 
mist also use liberal amounts of fertilizer, 
sprays and culture in order to keep their 
actors of production in balance. 

If this reasoning is correct, sIkhiUI prices 
fall the production of oranges in California 
would be affected but little. On the other 
hand, notwithstanding the large planting 
in recent years, the increased tiroduction 
Florida oranges certainly Wv.iild not he ex- 
pected to continue at the present high rate 
of recent years, .\ctually, tliere may be but 
little increase in jiroduction, depending on 
how' low ])rices go 

A further factoi which will tend to keep 
California production up is the high per- 
acre investment m ('alifornia groves rela- 
tive to the value of the current crop as 
compared to the low investment in h'lorida 
groves as compared to the value of the 
current croj). 

In addition, the California industry, at 
the moment, does not have the large acreage 
of young groves that must be taken care of 
.Mmost every acre of California groves is 
ill full ])roduction, or near full jiroduction; 
but in Idorida there is a large acreage of 
young groves wdiich wdll not lake care of 
itself, d'herefore, in the last ditch fight if 
il should c<mie within the next tw'o to five 
years, every acre of ('alifornia grove is a 
fighting acre, hut in Florida a great acreage 
is young and not able to take care of itself, 
to say nothing of contributing to the fight. 
It should not lie inferred that this temporary 
situation, wdth respect to young groves, is 
permanent. In the end, the area will stay in 
production wdiicli has the low'est cost from 
the bloom to the consumer, providing the 
demand is the same. 

Because a considerable amount of the 
young groves are in .‘'trong financial hands, 
the situation is not as bad as it would be 
otherwise. Also because of the complete 
integration of the marketing and production 
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operations in Florida, the Florida citrus in- 
dustry has strength. It is also to the ad- 
vantage of the h'lorida industry that many 
grove owners have other businesses. And 
finally because marketing firms and care- 
taking organizations render the services of 
production it makes it possible, if necessary, 
for grove <)wners to spend long periods of 
time away from their groves in order to 
engage in other activities. 

Markktino 

The layman more f)fteii attnlnites low 
prices to poor marketing than to anything 
ehe. We sometimes hear that no better joh 
of marketing is d<nie today than was done 
ill) years ago. Such is not in accordance 
with the facts, but I shall not labor the 
point for our job is to appraise the market- 
ing situation, not to show the progress that 
has bet‘n made in marketing. 

Marketing consists of tlio^e services in 
voiced in getting citrus fruit from the tree 
to the consumer. 'Hierefore, such things 
as di.stribution as to place and time, .selling, 
packing, processing citrus products, adver- 
tising, price flexibilities, grades and staml- 
ards, trails] lortation, market uses, storage, 
and many other thing^ are involved. Time 
will not ])ermit a detailed analysis of all 
phases of marketing , however, attention 
can be given to some of the more important 
phases. 

Distribution. In the case of oranges the 
general pattern of di.stribution has not 
changed greatly in the past 2fl years. New 
York, New Jersey, MaJ-sachu setts, Connecti- 
cut and Penn.sylvania get by far the large'll 
quantity of Florida oranges and grajiefruit. 
On the bases of government statistics it 
appears that New York alone gets about as 
many Florida oranges as all the southern 
states east of the Mississippi. On first 
thought this seems to be poor distribution, 
but on a careful analysis it is good distribu- 
tion. The population of New S^ork is about 
2/3 the population of the southern .states, 
but the per capita income is about twice as 
great. Actually the purchasing power of 


New York i.s as great as all the .southern 
states east of the Mississippi River. Ac- 
cording to the United .States Census, retail 
food sales in New York State are consid- 
erably greater than in all the southern states 
other than Texas. In 1944 New York State 
purchased more “F” bonds than all southern 
.states ca.st of the Mi.ssissippi River. If I 
were selling oranges, 1 would choose an area 
where the .sale of “K” bonds was high. This 
is what has been done for many years so 
far as Florida oranges are concerned. 

In the ca.se of grapefruit the pattern of 
di.stribution has changed considerably in 
the past 20 years. The eastern markets re- 
ceive a much greater proportion of Florida 
gra])e fruit today than in the period !92r> 
to 1930 Obviou.sly, the reason is the pre.s- 
^ure of Texas fruit in the mid-western 
markets. In the 1934-3r) sea.son Florida had 
4,399 cars on the New \\)rk auction and 
re.Kas had 27 cars. On the C'hicago market 
b'londci .sold at auction 044 cars and Texas 
3<S() cars. In 1940-47’ Idorida had 4,894' 
cars of grapefruit to .sell at auction in 
New York City, and 1'exa.s had only 199 
cars On the C’hicago auction market Mor 
ida sold only 1.74 cars, but Texas sold 98<i 
cars. .Similar situations have taken place 
on the Detroit, Cleveland. Cincinnati and 
St, l.onis auction markets. Florida has been 
pretty much run out oi the mid-west auction 
markets by Texas graiiefruit. ddiis change 
in the di.stribution pattern of grapefruit is 
not a result of poor marketing hut of poor 
production. Remember it avails the Florida 
grower nothing to contend that Florida 
grapefruit is as good as Texas grapefruit. 
The thing that counts is w^hat the consumer 
thinks about the tw’o grapefruit. The con- 
sumer spends his owm money not the Florida 
growers' money, and in the western market.s 
iie .seems to prefer Texas grapefruit at 
Texas prices to Florida grapefruit at Flor- 
ida prices. 

Let us look at the time distribution, that 
is the week to week or day to day move- 
ment of Florida oranges and grapefruit. An 
examination of government statistics reveals 
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that the week to week movement of oranges 
m the case of California and Florida, and 
of grapefruit in the case of Texas and 
Florida as very much the same. 

Regardless of how good the place or time 
di^tribiition is as compared to Texas or 
C'alifornia, one would be hjolhardy to as- 
sume that there is no room for improvement. 
I'he problem of better (listribution is both 
one of better merchandising by individual 
firms and of coordinating the efforts of ail 
firms. 

Quality. So much has been said about 
the improvement of quality (both external 
and internal ; and maturity standards that it 
seems superfluous to mention it again; but 
what I have to say is with respect to fruit 
which is good when it leaves groves but 
becomes poor in quality before it reaches 
consumers. We need better preservation of 
fruit, either through treatment, wrappers, 
or refrigeration ; however, I hope that we 
shall never preserve fresh fruit so well 
that the trade will not be in a hurry to 
dispose of it before it gets old. 1 would 
hate to think of citrus fruit ever reaching 
the point of table salt that sits on the 
retailer’s shelf and waits to be purchased 
without any effort on the part of the retailer 
to sell it. What is needed is a system of 
merchandising that will keep frc.sh fruit 
moving to the retailer each day in quantities 
no greater than can be moved each day 
when good merchandising has been carried 
out. 

Price Flexibilities. Most students of 
marketing feel that there is something 
wrong with the system of marketing in 
which prices are raother rigid at the retail 
level but very flexible at the grower level. 
That is to say that lower prices to produc- 
ers often are not reflected in lower prices 
to consumers. This, in the opinion of many, 
is one of our major problems. What can 
be done about it? We would all like to 
know. It will require some careful research 
to solve this problem. 

Cost. Not only high cost of marketing 
at the retail level and the wholesale level 


concerns us, but particularly the high cost 
of harvesting, packing and selling at Flor- 
ida points. In 1 944-45 cost data on 70 pack 
ing houses reveal that 10 percent of the 
firms had costs of packing citrus fruit which 
averaged 18 percent lower than the average 
for the 70, and that 10 percent of the firms 
had costs which averaged 28 percent higher 
than the 70. Such wide variations means 
that the opportunity for lowering costs is 
good. Becau.se costs of labor and materials 
are likely to remain high, the best avenue 
open for lowering cost is through increased 
efficiency. 

Transportal ion. Freight rates have al- 
ready advanced and are almost certain to 
advance more. Wages cannot go up without 
increasing freight rates. A 25 cents per box 
advance in freight rates costs the growler 
25 cents per box. Don’t be misled into 
believing that any increase in freight rate 
will be passed on to the consumer. 'Fhe pro- 
ducer pays any increase in freight rates. 

CoordinatiiVs^ Marketing Organizations. 
There is much that individual firms can dj 
to correct some of our marketing practices, 
rhey can lower co.st of packing or canning, 
improvement in quality and handling can 
be accomplished, and perhaps an improve- 
ment of price Hut there are a numlx*r of 
things that could better be done if the mar- 
keting agencies iwere better coordinated. 
This was realized in 1894 when the Florida 
Fruit and \ egetable Cjrow'ers’ Association 
was organized, again in 1909 when the 
cooperative movement w^as greatly re-ener- 
gized, again in 1928 when the Florida Citrus 
Growers’ Clearinghouse Association was 
organized, and again in 1930 when the Farm 
Board made an effort to organize the in- 
dustry. A better coordination of our mar- 
keting machinery should result in a system 
of feeding fruit ,to individual buyers on a 
basis that would enable them to have ade- 
quate supidies rather than burdensome sup- 
plies at times, which grow old before being 
consumed; it might offer some resistance to 
price flexibilities at the grower level, or 
make possible more flexibilities at the retail 
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level ; it should enable a better coordination 
of sales with advertising; it should lower 
the cost of selling niateriall\ , it perhaps 
could, if need arose, establish ex])ort pools 
or market use pools; and last, but In no 
means least, it should enable a better educa- 
tional process of what each individual unit 
needs to do to meet the over-all marketing 
problem. 

Government F’articipatiok 

Government participation has been the 
rule in the Florida citrus industry It has 
manifested itself in such things as maturity 
laws, com])ulsory grades, advertising, mar- 
keting agreements, market news services, 
relief purchases, stamp programs, and 
school lunch program-' It would be ex- 
ceedingly difficult to get along without some 
(k)vernment participation. ( j o v e r n m cut 
participation jirograms for the future are 
being propo'^ed from day to day. dffiev in 
elude support prices, floor prices, producer 
subsidies, producer allotments, shi])per 
(luotas, consumer subsidies, (lovernment 
loans, stanij) programs, two price system^., 
school lunch programs, parity prices, jiarity 
income, help for Furope, and many others 

Programs such as marketing quotas, pro- 
ducer allotments, sui^iport prices, floor 
prices, and loans, have a tendency to prevent 
needed shifts in the industry. They usually 
favor established concerns, whether grower 
or marketing, at the expense of new firms; 
they tend -to keep the old way of doing 
things — after it is obsolete; they usuallv 
penalize new areas to the advantage of old 
areas. 

Programs such as School Lunch, Stamp 
Plan or some modification of them, Better 
and More Food for the Masses, do not re- 
tard needed shifts. Programs which en- 
courage better quality are particularly de- 
sirable. Restrictive and price programs 
tend to lose your markets to other areas, 


or in some cases, to other commodities; 
whereas abundant or increased demand 
programs and quality programs tend to en- 
courage consumers to turn to you for fruit 
rather than to some other area or othei 
product. 

W'liAT About the Individual Grower.^ 

.Some growers are rightly concerned over 
the future. Too often we are inclined to 
think that we are helpless to do anything 
alone and that unless the industry is awak- 
ened to action all will he lost. The growers' 
individual problem is to do the job better 
than the other fellow. Since 1924 we have 
compiled data on prices received for fruit 
and cost of marketing fruit at the shipping 
point for various marketing firms I want 
to give a few results from these studies as 
rejiorted in I'lorida Agricultural Kxi?eri- 
meiit Station Bulletin \’o. JlSfJ From the 
192r»-2() season to the IiL‘^9-4H season, one 
firm, when weighted to reflect proper dif- 
ferential for types of fruit and varieties of 
fruit, received for the ir»-year period ap- 
proximately 21 percent higher f o h. prices 
than the average. During the same period 
a few firms each year had costs which wxre 
lower by 20 percent than the average. 1'he 
Florida Agricultural F.x])eriment Station 
has compiled the co‘'t of jiroducing citru.s 
fruit by the acre and by the box for a large 
number of groves for about 20 years. If 
you wdll look over these data you will be 
amazetl at the difference in cost among 
growers. 

Between the average price received for 
fruit and the price received by the highest 
10 percent there is enough profit to keep 
any grower in business. The difference in 
the average cost of producing fruit and the 
lowest 10 percent is sufficient tci keep any 
grower in business. Growers affiliated with 
the firms in the lowest 10 percent of cost 
of packing should have no trouble of pros- 
pering in business. 



EXPERIMENTS ON PRODUCTION OF FEED 
YEAST FROM CITRUS PRESS JUICE ‘ 


M. K. \'eu)hcis and \V. O. (jordon 
wS\ Citrus Froducts Laboratory^ 
Winter lUiven. Florida 
and 

Southern Rcy^ional Research Laboratory * 
New Orleans, T.onisiana 

The Citrus Products Laboratory at Win 
ter Haven, Florida, has been interested for 
several years in the production of feed yeast 
from the press juice obtained in the manu- 
facture of dried pulp from citrus peel. In 
1942 Nolle, von Loesecke and Pulley (1) 
published the results of their investigations 
in an article entitled “bVed Yeast and In- 
dustrial Alcohol from Citrus Press Juice.*’ 
In their work a batch system was used 
which was '•omewluit slow in o])eration, but 
they did demonstrate that this raw material 
was suitable for the production of yeast 
and they obtained information on the com- 
position of the press juice and yeast. 

At the Southern Regional Research Lab- 
oratory of the Bureau of Agricultural and 
Industrial Chemistry, New Orleans, Louis- 
iana, the Sweetpolato Products Division had 
encountered a similar situation on the utili- 
zation and disposal of some liquors obtained 
during the manufacture of starch from 
sweet 4 )otatoes. They had been investigating 
the ])ossibiIities of making yeast from these 
liquors and had developed a continuous 
method of conducting the fermentation (3). 
They had also constructed a pilot plant 
capable of handling up to 200 gallons per 
hour of waste liquor for demonstrating the 
process (4). It appeared that this method 

' Agricultural Chemical Research Division Cpn- 
tribution No. 222. 

* Laborator'es of the Bureau of Agricultural 
and Industrial Chemistry, Agricultural Re- 
search Administration, U. S. Department 
of Agriculture. 


showed excellent i)Ossibilities of adaptation 
to the manufacttire of yeast from citrus 
press juice. .A cooperative project was 
arranged with the Dr. P. Phillips Canning 
C'()Uii)aiiy, Orlando, I^'lorida, and the pilot 
plant was installed in a building adjacent 
t() their cannery and feed mill. .A similar 
laboratory experimental unit with propa 
gator capacities of six gallons each was in- 
stalled! at the Ih S. C'itrus P odiicts Statirm, 
W inter Haven, Florida. 

In this discussion the term “feed yeast” 
is used, and some exi)lanation of what 's 
meant may be in order. The investigations 
were limited to the ])r(jduction of a grade 
of yeast suitable for feeding animals The 
organism used was I'oruhi utilis, one of the 
wild yeasts, which is fast growing and not 
as suscei)tihle to coi\tamination as the true 
yeasts. (^ne might ask what particular 
value yeast would have in feeding. It is 
good for this purpose ])ecause of its high 
protein and vitamin contents About half 
of the yeast is composed of high-(jualitv 
lu'otein, which is readily available to ani- 
mals The proteins in yeast are deficient 
in only one of the ten sf)-called essential 
amino acids, methionine This deficiency 
can be corrected by addition to the diet of 
anv of a number of cereals 

1"he yeast is high in the B vitamins, par- 
ticularly B1 (thiamin) and B2 (ribo- 
flavin). Values of I 4 to 2.7 mg. thiamin 
per 1 00 grams of yeast have been reported 
and a samjde made in the current studies 
contained 2.9 mg. per J(K> g. For riboflavin, 
values of 5.2 to 9.1 mg. per 100 g. of yeast 
have been reported and a sam])le made in 
the pilot plant contained 4.54 mg. per 100 
g. The yeast is a good source of ergosterol 
which, upon irradiation, yields calciferol, 
one of the compounds showing vitamin D 
activity (D2). A sample of the yeast pro- 
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diiced ill these experiments contained about 
one-half of one per cent of ergosterol. It 
is extracted coniuiercially from yeast of par- 
ticularly high content of this the compound. 
Significant (piantities of niacin and panto- 
thenic acid are ali-o present. 

'I'he Medical Re.search Council of England 
in UMfi (2) published a review of some 
investigations on the use of yeast in the 
diet of humans and animals entitled “Food 
Veast, A Survey of the Nutritive Value/’ 
riic following is quoted from this publica- 
tion . 

“d he results of the above exjicriments 
with animals show that the addition of 
food yeast greatly improves the nutri- 
tive value of a diet whose protein is 
otherwise derive<l mainly from cereals, 
the biological value of the mixture of 
the cereal proteins with those of yeast 
being equal to that of a similar mixture 
with those of milk, d'he good effects 
of the addition of food yeast to a white 
flour diet have demonstrated its value 
as a source of vitamins.” 

In (iermaii} during World War TT sev- 
eral plants were erected for producing yeast 
from wood sugar and the yeast was used in 
preparing “ersatz” foods. 

'The press juice from the citrus feed mill 
offers many advantages for the production 
of feed yeast. The juice is rich in carbo- 
hydrates which can be utilized in the growth 
of yeast. It is available at centralized points 
in sufficient quantities to make large-scale 
production possible, and at sufficiently uni- 
form rates to jiermit continuous operation. 
The manufacture of yeast would not recpiire 
the expensive vacuum concentration neces- 
sary for the manufacture of molasses ; it 
is ready for use as it is. When the liquor 
is used for the manufacture of yeast its 
biological oxygen demand ( B.O.D) is great- 
ly reduced, and this simplifies disposal of 
the resulting effluent. 

Accurate records of the amounts of press 
juice obtained in the citrus feed mills are 
generally not maintained, but an approxima- 


tion of the amount and the possible yield 
of yeast can be made. It is estimated that 
a i>0-pound box of citrus fruit will yield 
about three gallons of press juice of approx- 
imately 10 per cent soluble solids. From 
these three gallons, about a pound of dried 
yeast can ])e produced. Potential total pro- 
duction might be as nincli as 2r),(XK) tons 
l)er year. 

During the war it was profitable to con- 
centrate the citrus press juice into a mo- 
lasses nr siru]) in multiple-effect vacuum 
evaporators. 'The product was used in the 
compounding of mixed feeds. With the 
return of more normal times competition 
with blackstrap molasses is to be expected 
and the additional uses for the press juice 
are desirable. The strength of the pres^» 
inice makes it imiiossible to dispose of it 
m sewers, lakes or other bodies of water in 
most locations, it must be treated or pro 
cessed in some manner. 

In this discussion it will not be possible 
to describe the ])ilot plant in detail, but the 
general method of ojieration can be given 

The juice pressed from the ground, limed, 
citrus peel was pumped from the feed mill 
to the yeast pilot plant without any treat- 
ment. In the pilot plant it was first pa'^sed 
through an SO-mesh vibrating screen to 
remove jiarticles of siinsjiended matter that 
might later clog pipe lines, screens, or the 
nozzles of the yeast centrifuge. Ft is not 
to be expected that the small amount of s-'us- 
pendc<l matter remaining in the juice will be 
later collected with the yeast by the high- 
speed yeast centrifuge, hut it is not objec- 
tionable in the feed. 

The juice was then pumped through a 
heater to a large storage tank and held at 
140*^ h'. to prevent premature fermentation 
and destruction of the sugars. This supply 
tank was necessary because the feed mill 
was shut down for a few hours during the 
uight while the yeast pilot plant operated 
continuously. From the storage tank the 
juice was pumped through a pasteurizer 
where it was heated to 200^^ F. to destroy 
microorganisms, then through a cooler to 
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where it was cooled to approximately room 
temperature, and then directly into the yeast 
propagators. C'oncentrated nutrient solu 
lion was also pumped continuously to the* 
propagator in a quantity proportioned to 
the feed rate of the press juice. I'he nutrient 
solution contained the phos]3hate and am 
moniurn salts necessary for yeast growth. 

riiree yeast projiagators, each capable of 
holding 5(H) gallons of li<jui(l, were ar- 
ranged in series so that the liquid flowed 
successively through them. Porous aera- 
tion tubes in the bottom of each i)ropagator 
provided the continuous flow of air neces- 
sary for rapid yeast growth. riie propa- 
gators were fitted with cot)ling coils for 
(.lissipation of the heat generated by the 
fermentation, and temperatures were main- 
tained at about 90'^’ F. 

In the yeast i)ropagators the yeast multi- 
plied and utilized the carbohydrates and 
other nutrient materials. Since the plant 
operated continuously, a suspension of 
yeast discharged cotitinuously from the svs 
tern. rhis yeast suspension was pumped 
to a collecting tank and thence to a con- 
tinuous centrifuge. 'Fhis special type of 
centrifuge discharged the yeast as a thick 
slurry suitably concentrated for drying on 
a steam-heated double drum drier. 

The large pilot plant was placed in opera- 
tion as follows: I'he propagators and 
all connecting lines were sterilized with 
flowing steam, and 2(H) gallons of pas- 
tuerized ])ress juice anu the necessary 
nutrients were pumped into the first 
propagator. About 20 gallons of an 
actively growing culture were added. Aera- 
tion had been started as soon as the steam 
was turned off. Tn the course of six to 
eight hours, 2(>f) gallons of an active culture 
were built up. Apjjroximatelv 200 gallons 
more of pasteurized press juice and nutri- 
ents were then added, and about two hours 
allowed for the culture to build up before 
continuous flow of press juice was started 
and maintained. Xo new culture was added 
from this point on. 

During operation determinations were 


made of yeast counts, yeast volume, yeast 
weight, pH, phosphates, ammonia nitrogen, 
total organic matter, sugars utilized, and 
oxygen consumed. B.O.D. value.s of the 
effluent and observations on the amounts 
of littuid in each propagator and gas analy- 
ses of the air coming from the propagators 
w ere made. 

I'he pilot plant was first placed in opera- 
tion at Orlando in May and June, 194(5. At 
the beginning trouble was encountered with 
foaming and it was evident that unless this 
difficulty were overcome, the method would 
not l)e practical. At times half the liquid 
and yeast were lost through the air vents 
in tl’e tops of the propagators. An antifoam 
mixture w^as used which is still considered 
good, but even with large amounts of it, 
the foaming was not adequately controlled. 
During the latter part of this jieriod a sys- 
tem of eight-inch pipes was installed at 
the tops of the propagators which conducted 
tlie foam from the first jirojiagator to the 
second, the second to the third, and finalK to 
the yeast collecting tank. The air vents 
used previously w’ere closed 'I'liis modi- 
fication was found to work very well and 
solved this problem. Xot only was the 
foam kept within bounds, but it eliminated 
the necessity for any anti foam mixture 
during continuous operation. The ])ropaga- 
tors remained reasonably full of liquid. 
.Since then, this system has proved itself 
over an extended period of operation. 

1 experimental work with the pilot ])lanl 
at Orlando was resumed in March, 1947, 
and continued for a period of three weeks, 
d'he Dr. P Phillips C anning Company then 
t)perated the pilot plant for a short time 
and produced additional (juantities of yeast, 
rii smaller experimental unit in Winter 
Haven w^as operated during .April, May an.l 
June, 1947. 

The results of all the experimental oper- 
ations on feed yeast will he summarized 
briefly : 

It was found that the continuous method 
of propagating yeast as developed by the 
Sweetpotato Products Division of the 
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Southern Reg^ional Research Lahoratory 
vvas adaptable to citrus press juice. Con- 
tinuous operation, twenty-four hours a dav, 
has been maintained without a])parent de- 
crease in the activity of the culture for 
periods as long as a month. 'The results 
indicate the pro])agation can be continued 
almost indefinitely without any new culture. 
ICx])erience in operation on citrus waste 
licjuor to date indicates that three stage■^ 
of propagation may not be required to ob- 
tain satisfactory yields. One .stage should be 
sufficient and certainly not more than two 
Stages With a single-stage system the air 
recjinred and the cost of the plant will be 
less, '['he total detention time m single-stas‘‘ 
plant would be only about three hours. 

\nmionium sulfate and tn-sodiuni phos- 
phate were found to be satisfactory as 
sources of nitrogen and iihosphorus. Other 
compounds of ammonia and phosphate can 
doubtless be used as long as the proper 
ratios are maintained and the proper alka- 
linity furnished for pH control. It was 
found that the pH could be maintained in 
the ])roj)er range between 4 and 6 by the 
addition of tlie nutrient used. 

rile maximum feed rate for the large 
pilot plant w’as approximately 185 gallons 
per hour. This means that the liquid 
remained in each propagator less than three 
hours. Higher rates of feed resulted in the 
incomplete utilization of the sugars and 
low yields. Yields of 00 % yeast resulted 
when the press juice was diluted with two 
volumes of water. With full-strength press 
juice yields of 33% were obtained, based 
on the weight of sugar present. Perhaps 
with some modification the higher yields 
obtained by diluting the juice can be realized 
with full-strength press juice, but this has 
not been accomjilished to date. 

In describing the plant operation, it was 
mentioned that the press juice was pasteur- 
ized by heating to 200*^ F. This is con- 
sidered advisable while a new culture is 
being developed in the propagator, but^ it 
was found that successful operation could 
be maintained without pasteurizing the press 


juice fed to the [ilant after continuous oper- 
ation bad been established. The organi.sm, 
"Torula util is," appear to outgrow the few 
other organisms that may be pre.^^ent. (len- 
erally the citrus pulp is heated before it is 
])ressed and this greatly reduces the number 
of initial micro-organisms. It is fortunate 
that pasteurization is not necessary^ because 
the press juice rajiidly deposits a scale when 
heated in a heat exchanger and frequent 
cleaning is necessary. 

\'ea.st was produced with as little as 500 
cubic feet of air per pound of yeast. Kx- 
periments are not complete on this point 
and it may lie possible to use less air than 
this. In the commercial manufacture of 
compressed yeast by the batch system, the 
anuiunt of air used per pound of yeast pro- 
duced generally exceeds 1200 cubic feet. 

It w'as found that the peel oils present in 
the pi ess juice did not interfere with the 
propagation of yeast, 'fhese volatile oils 
w'ere reduced to negligible amounts by the 
air blown through the propagators. 

During passage through the propagators 
approximately 95 per cent of the sugar'^ 
w^ere utilized, about 05 per cent of the total 
organic matter w'as destroyed, the reduction 
in the B.O.D. was about 80 per cent and the 
reduction of the oxygen consumed value 
was about 75 per cent. This is considered 
efficient operation because it is not to be 
expected that the yeast could utilize all the 
different types of organic compounds pres- 
ent. 

The centrifuge which is commonly used 
wdtli compressed yeast was found to be 
suitable for separating the Torula iitilis as 
a thick slurry. The drum drier operated 
in a satisfactory manner in producing dried 
yeast. The product was fluffy, light in 
color and could easily be ground to a fine 
powder. It had a characteristic flavor and 
was slightly bitter, due to the small amount 
of the residual citrus press juice dried with 
the yea.sl. 

Most of the information needed to design 
a commercial plant has been obtained. Ex- 
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perimental work on certain phases will be 
continued. 
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BACTERIOLOGICAL SURVEY OF SOME CITRUS 
CANNERIES IN FLORIDA WITH SPECIAL 
ATTENTION TO ESCHERICHIA COLI ' 


Roger Patrick 

LE S. Citrus Products Laboratory^ 
Winter Haven 

fischcrtclita ( oh is an orRani^ni connnonly 
abJ>ociatecl with a certain type of bacterial 
contamination. The presence of E. coli 
should be pven serious attention even 
though it is generally considered harmless 
because it is commonly found in the intes- 
tinal tract of warm-blooded animals. When 
this organism is jiresent it is considered 
evidence of contamination, usually fecal, aiiil 
indicates a health hazard. riiere is the 
danger that other bacteria cajjable of ])ro- 
ducing typhoid fever, dysentery, or other 
intestinal diseases may be present. 1'he 
presence of E. coli in a food product may 
he determined by a series of simple tests. 
I'he American Ihiblic Health Association 
has recommended a stamlard routine check 
to determine the presence of E. coli in milk 
and water sup] dies and has been of great 
value in safeguarding the consumers 
health. They have been a valuable aid in 
developing suitable sanitary measure^' so 
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essential to healthful living 'Fhe results 
of routine analyses sniiported by differential 
tests as applied to citrus cannery equipment 
and unpasteurized citrus fruit jiroducts are 
presented in this discussion. 

Samplings were made at ten citrus can- 
neries in the Winter Haven area over a 
period of three years. hiiach jilani was 
iiT^pected at least once and several of them 
three times a .season. 'I'he investigt'ition in 
eluded samples of the unwashed fruit, 
v\ ashed fruit, and of material from washers, 
conveyors, sizers, juice extractors, juice 
troughs, and juice blending tanks. 

A brief description of the steps taken 
while the .search for A. coli in unpasteurized 
products will be given. A known dilution 
IS made with sterile water from the thor- 
oughly agitated liquid iiortion of a sample. 
Petri dishes of eosin-methylene blue ( E.M. 
B.) agar are inoculated with some of the 
diluted sample; observations are made at 
the end of 18 and 24 hours of incubation at 
Kosin-methylene blue agar is a se- 
lective medium. It is a mixture of lactose 
( milk sugar ) , . other nutrients, and dyes 
When /i. coli grows on the surface of this 
medium, the dyes are incorporated with 
the cell growth, and a colony is formed that 
is distinctive in apiiearance for E. coli. 
The diagtiosis of colonies grown on this 
medium requires a skill that may be devel- 
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oped through careful ohservatioiKs and com- 
parisons witii Ji. coli grown on the same 
n:e<liuni. 

\\ ell isolalecl colonies are chosen for mak- 
ing bacterial suspensions in sterile water 
blanks from which lactose (milk sugar 1 
broth and media for ditTerenlial tests arc 
inoculated. The differential test media and 
the purposes they serve are as follows: 
Tryiitone solution, the first to be considered, 
is digested by ioli, and indol is formed: 
the by])roduct of growth is recognized as a 
color in solution uhen certain analytical 
reagents are added Next in order is glucose 


not formed. 1 he test with Gram’s stain 
was negative. Acid and gas were formed 
in lactose ( jiositive reaction). Indol was 
])roduced. Al ethyl red reaction was positive 
m gluco.se and VAiges-l’roskauer test w'a? 
negative. I'liere was no growth cm citric 
acid indium (negative reaction). 

\\1ien these tests were applied to organ- 
isms in citrus fruit products, II. coli w'as not 
found among the lactose fermenting, gram- 
negative, nonspore-foriring rods. A sum 
inary of results for “Imvic” tests made 
during the last three seasons showed or- 
ganisms re])resenting six groipis (Table 1) 
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solution which gives two differential charac- 
teristics. /: coh forms acul in glucose which 
IS strong enough to cause methyl red indi- 
cator to turn red when added to the medium, 
the other characteristic sought for in this 
fermentation is the formation of acetoin. 
rile \'oges-lh-oskauer test is employed, and 
the reagents used cause a color formation 
111 the medium when acetoin is jire^ent. The 
test is negative if h. coli has been grown 
in glucose A medium containing citric 
acid as the only carbon nutrient pre.sent ij' 
the last in the series, and this medium will 
not support the growth of /i. coh. 1'hese 
differential tests are known as the “Imvic” 
tests. Other differential nunlia may be added 
to the list but these are considered the 
minimum number of tests to decide the ab- 
rence of /:. coli in a product. 

A brief description of E. coh is gleaned 
from cultures on these media follows : The 
bacterium was a short rod. Spores were 


Ai 1 

lYI III OF. Ac.AR SKI.FCTEn C'OhONMKS 

Red V’oges-Proskauer Citric Acid 

+ + 

- + 

+ 

+ 

Many of the colonies selected from eosin- 
niethylene blue ( K. Al. B ) agar ]>lates re- 
sembled E. coh so closely that one with 
little experience would he inclined to call 
them coli positive. The experienced w^orker 
might be inclinefl to call them negative, yet 
w'oiild feel that it was very unwise not to 
j.roceed with dilferential te^ts. It w^as ob- 
served that these organisms formed colonies 
on iC M. B. agar much more slowly than 
li. coli: incubations usually required 48 
and sometimes 72 hours 

riiese E. Al. B, selected organisms and 
E. coli are very easily destroyed by heat, 
therefore, a product that has been pasteur- 
ized w'ould not show visible forms. £. coli 
inoculated into orange juice (acidity 0.7 
per cent ) at room temperature was not 
viable after four days. As the concentra- 
tion of .solids increavsed, the death rate of 
E. coli increased. At 31 per cent dry sub- 
tance, as determined by the refractometer, 
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viable E. coU was not found after 48 hours, 
The behavior of the unidentified E. M. B. 
selected bacteria almost paralleled that of 
B. coli. (irapefruil sections inoculated with 
E, coli and unidentified E. M. B. selected 
organisms were frozen and stored at sub- 
zero temperatures. !l. coli was not found 
after eight days, but some of the other kinds 
were found after two months. The effect 
on viability of high-solid concentrations 
and citrus juice in sub-zero storage has not 
been investigated. 

Jt would be interesting to know about the 
origin and distribution of these organisms 
that resemlde E, coli so closely in appearance 
when grown in lactose broth and on eosin- 
methylene blue agar. Such knowledge might 
be a means of preventing economic loss t«) 
the producer when a hasty inspection would 
otherwise lead to the condemnation of his 
product and his plant sanitary program. 
Some thought has been given to this phase 
of the work, but a complete story cannot 
be given at this time. Many of those bac- 
teria are known to live in soil normally, 
and one would expect that they enter the 
ydant with the fruit. The surface of washed 
fruit has been checked for this type of con- 
tamination, but the tests were negative The 
conveyor system was seldom found to be 
contaminated with these organisms, but the 


extractors and the juice collected at the 
extractors carried these bacteria almost in- 
variably. Fruit Hies ( Drosophila ) pass these 
organisms alive from their bodies, and it 
is possible that they contribute considerable 
contamination tti the extractors when the\ 
are feeding on micro-plant life (yeasts and 
bacteria) and juice. Where the fruit flie.s 
collect the contamination distributed by 
them has not been determined. It is also 
possible that fruit which .seems to he normal 
in outward appearance has sub-surface de- 
fects due to injuries and that the bacteria 
m question may come Vom such fruit 
which has begun to spoil. 

1'his paper is a brief report on eo'sm- 
methylene blue ( K. .M. B.) agar selected 
bacteria collected from ten citrus fruit pro 
cessing plants in the Winter Hav^n area, 
fhe investigation extended over three 
seasons Each ])lant was investigated at 
least once, and some of them three times 
during the season. I^schcnchia coli was not 
found in the unpasteurized fruit product 
examined. 'Phe significance of the E. M. B. 
agar selecterl bacteria resembling /T. coh 
has not been established, .\dditional work 
should be done to determine the source and 
.significance of these bacteria in citrus fruit 
processing plant. 



STORAGE STUDIES ON FROZEN CITRUS 
CONCENTRATES* 


K. H. CorroN'. W'. \<. Kov', ( . 11. Hkokvw. 

O. R. McDuff. and a. L. Sciikokder 
National Research Corporation 
('att)f)ri(ljre, Mas^. 

The wide acceptance of orange juice 
concentrate, a new frozen food made by 
low temperature evaporation. (J), sug- 
gested the advisal)ility of puhli-hing ob- 
servations on its storage characteristics. 
Briefly, the concentrate is made from fresh 
orange juice by boiling off water at about 
55 in vacuum concentrators. -I'he con- 
centrate, having oO percent by weight of 
solids, is diluted to 42 percent l>v addition 
of fresh juice. The material is then chilled 
to 15 to 20* F., filled into cans, frozen, and 
held at 0^^ to -lO 'Phe consuiner partially 
thaws the material and reconstitute.^ by 
mixing three volumes of water with one 
of concentrate, bbirther details of the proc- 
ess have recently been reviewed by Bur- 
ton (2) The concentrate should not be 
confused with the conventional product 
made in typical vacuum pans at a tempera- 
ture of 10(P^ F. or higher. 

As jioinled out previously {2, 4) use of 
fresh juice to jirovide better flavor and ar- 
oma in frozen concentrates was developed 
by MacDowell, Moore, and /Vtkins of the 
Florida Citrus Commission, working at the 
U. S. Citrus IVoducts Station in Winter 
Haven, Florida. A comprelienvsive review 
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of the literature and commercial practice in 
this field up to is given by Moore, At- 
kins. Wieflerhold, .Vlacr)owell, and Heid 
fr). 

The stability of citrus juice concentrates 
made at low temperatures is of .special 
importance. 1 he data to he presented indi- 
cate that the la.ste and ascorbic acid content 
retained closely approximate fresh raw 
juice rather than canned pasteurized sin- 
gle-strength juice. To maintain this (jual- 
ity, the product is kept in storage at ap- 
jiroxiniately 0°F. However, consumers 
may hold the jiroduct at higher tempera- 
tures for varying periods of time. The 
present report, therefore, gives data for 
storage at several temperature levels. The 
effect of several jirocessing variations i> 
also discussed. 

Procedltkk 

Hatches ot concentrate were ir.acie in a 
pilot ])lani evaporator at approximate!) 
55^’ I", and packaged in tin cans wnth and 
without a<lded fresh single-strength juice. 
For certain experiments, described more 
fully below, some of the concentrate was 
pasteurized. Unless otherwise indicated, 
the plain tin cans of five ounce capacity 
were sealed under 27 inches of vacuum and 
stored at 0^ in a small walk-in cold room. 
Constant temperature boxes were construct- 
ed for other j^torage temperatures. Oc- 
casionally, commercially jirepared concen- 
trate w^as studied. This was made also by 
low temperature evaporation ( 2 ) . This 
product requires a far shorter processing 
time than that used in the pilot plant, and 
the taste was definitely far superior fo 
the concentrate made in the pilot plant. 
Storage studies were scheduled for six 
months or one year. 


1947 
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Taste ratings were made on all samples 
using a range from 1 to JO, where 10 rep- 
resents an excellent raw freshly-extracted 
juice; 8, a reconstituted juice of good 
quality; 7, a juice of fair quality when com- 
pared to raw fresh puice; 6, a minimum 
level of acceptability for a commercial con- 
centrate: 4, a poor product; and 0 to 2, a 


case of pasteurized products or produces 
stored for long periods at high temperatures, 
several different off-tastes appeared; thus, 
one taster sensitive to a very slight fermented 
odor would show a marked preference for 
a pasteurized product while those sensitive 
to a “processed’' taste reacted m just the 
op])osite direction. Tii general, the memberh 
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foul tasting one. \11 samples were evaluat- 
ed for aroma, but since the values were 
almost identical to taste ratings, they are 
not given. Three or more people independ- 
ently evaluated the samples for taste and 
aroma; the values were averaged for use 
in the tables and graphs. Where sharp dif- 
ferences among tasters arose, however, the 
separate ev^h^tions were retained. In the 


of the taste panel checked each other within 
one-half taste unit. For any given experi- 
ment, the sami>les were tasted side by side, 
in coded beakers so that the tasters did not 
know what the samples were, and the em- 
phasis was upon differences between .sam- 
ples. As to the absolute magnitude of the 
taste ratings, this varied because of lack 
of taste memory. In a laboratory where 
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for months several storage experiments on 
orange concentrate and orange pewder from 
different batches of oranges were started 
each week, one found it hard to be sure 
whether a given sample should be called 8 
or 7.5. Differences between samples were 
easy to detect, however, which served the 
pur])osc of the experiments. The taster.^ 


with periodic checks by the modifications 
of Robinson and Stotz (10) and Rubin, 
Jahn.s, and Bauernfeind (11) for reduc- 
toncs. dchydroascorbic acid, and metal in- 
terferences, Daily standardizations were 
made with crystalline ascorbic acid. Negli- 
gible amounts of dchydroascorbic acid were 
found and thus, unless otherwise noted, 


Fig. 2 



were periodically checked for their repro- 
ducibility. Only men who could accurately 
reproduce their evaluations were retained 
on the panel. 

Citric acid and pH were determined; the 
latter data showed no notable changes and 
are not included except where differences 
were observed. Ascorbic acid was deter- 
mined by the method of Bessey and Kmg(l) 


data in this report represent reduced as- 
corbic acid. 

Results 

Temperature of storage is indeed impor- 
tant for an un pasteurized product such as a 
frozen food. Figure 1 gives a comparison 
between storage temperatures of 0^ and 40 
F, The taste ratings were generally 0.6 to 
1.0 taste rating lower for concentrate hehl 
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at 40® \\ than for concentrate held at 0® 
F. 'rhe differences in taste were more 
marked for a commercial product con- 
taining added fresh juice such as used in 
experiment H~4(5, which had an initial taste 
rating of 9.o, than they were in experiment 
H-IH, Table 1, where a pilot plant concen- 
trate made of early season juice was used. 


nental C'an Company for the analyses in the 
columns headed by the initials C, C. C. and 
an asterisk. Their taste data represent aver- 
ages of six peojile in a taste panel. Usually, 
as was the case also in experiment B-4(3, 
the taste ratings dropped progressively in 
going from 0 ’ to 20® to 40® to 75®. 

Ascorbic acid analy.ses, presented in 



In experiment B-lH, Table 1, fresh juice 
was not added back to the concentrate after 
concentration or before canning. Table 1 
gives data for taste, ascorbic and citric acids 
for experiment B-IS which was packed 
cooperatively in Plymouth by this labora- 
tory and John Boyd and Gordon Chissom 
of Idle Continental Can Company. We are 
indebted tq Wi J. Mutschler of the Conti- 


Table 1 and Figure 1, indicate no loss, with- 
in experimental limits, in samples B-46 at 
(F' for six months. The B-4-0 (Figure 1) 
sample was stored only four months at 40^' 
I", at which time no loss in ascorbic acid 
was observed. Jn experiment B-32, Figure 
3, orange concentrate stored one year is 
seen to lose very little ascorbic acid. The 
initial figure was 1.53 milligrams per gram 
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of concentrate while after one year at 
B>32 had 1.50 mg/g as determined by the 
[:{essey and King technic. A test for reduc- 
tones (10) — materials other than ascorbic 
acid which reduce the indophenol dye msed 
111 titration — was negative while interefcr- 
ences caused by tin or iron (10) were found 
to be equivalent to 0.03 mg of ascorbic acifl 


ten or fifteen per cent higher than we re- 
port. Both laboratories used indophenol 
titration. An additional experiment, B-24, 
wa.s stored at 10*", 20°, 30°, and 40°F. 
and is not presented in detail because of lack 
of space. After one year, the losses ranged 
from one per cent at 0^ F. to three per cent 
at 40"' F. Moore et al (8) have reportetl 


Fig. 4 



per gram. Thus, the dro]) for one year wa^ 
from 1.53 to 1.47, or less than four per cent 
of the total amount present. Phe values 
for B-32 at 40 were comparable as were 
those for B-32-X, pasteurized, at both tem- 
peratures. Somewhat greater differences 
were found in one experiment, B-18. It will 
be observed that the data for ascorbic acid 
analyses reported by Mutschler (9) were 


that commercially packed single-strength 
orange juice in tin cans shows an ascorbic 
acid loss of about 5% when stored at 40'" 
I', for six months. However, they report an 
189f loss when the juice is stored six 
months at 80° F., the standard commercial 
storage temperature. 

Figure 2 shows changes in taste as a func- 
tion of time and temperature of storage. The 
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taste, ratings were most stable at 0®F., 
slightly less at 40°F., while at 80°F. the 
concentrate was soon unpalatable. After one 
year the pasteurized product had a rating of 
about one taste unit lower than the un- 
pasteurized product. 

Figure^ 4 and T) show ascorbic acid re- 
tentions in concentrates made from tange- 


the advantage of addition of fresh juice 
back to concentrate. In this case, concen- 
trates were made having 50 per cent solids 
and fresh juice was added to bring the 
solids to 42 per cent. 'I'he taste was im- 
proved by one taste unit for tangerine juice 
and 0.5 units for the grapefruit-orange 
blend. The difference between the tastes 


Fig. 5 
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rine juice and from a blend of orange and 
grai)e fruit juice. The stability of ascorbic 
acid in tangerine juice is evidently less- than 
that in orange juice or in a mixture of 
orange juice and grapefruit juice. Not 
shown for lack of space are data on lime 
juice concentrate which were similar to 
those found for tangerine concentrate. 

. Figure$ 4 and 5 graphically demonstrate 

• ^ 


tends to be Icvss as storage proceeds, suggest- 
ing that the volatiles restored by addition 
of frish juice are somewhat less stable 
than the other less volatile flavor constit- 
uents. 

Table 1, Experiment B-18, shows varia- 
tions in citric acid during storage. The 
experiment compares (B-18- A) hot-filled 
concentrate pasteurized 3.3 seconds at 85 °F. 
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with cold-filled unpasteurized concentrates, 
(B-18-D) nitrogen-packed, (B-IS-E) vac- 
uum packed, and (B-18-F) air-packed. 
During storage, there is a trend toward 
higher acid values in alphabetical order of 
the treatments, (A) through (I'). Xo reg- 
ular variation was observed with changes 
in temperature, hut in all samples there was 


in citric acid in the remaining experiments 
were small and are not shown for lack of 
space. 

Clarification of citrus juices is an impor- 
tant commercial factor. One often observes 
that freshly extracted orange juice becomes 
unsightly in appearance after standing sev- 
eral hours at room temperature. Gros<; 


Fig. 6 



a slight decrease in acidity. Since the 
standard sodium hydroxide was periodically 
.standard! zerl with potassium acid phthalate 
and found to be stable, the slight differences 
which occur were felt to be true differences. 
It was felt that possibly the greater amount 
of oxygen in the air-packed samples might 
be associated with oxidation of some or- 
ganic compound to a titratable acid. Changes 


particles of pulp settle out and the colloidal 
yellow “cloud'’ becomes a clear light yellow 
.serum. Joslyn and Sedky (5) have reviewed 
the problem and showed that the enzyme 
associated with clarification can be partially 
inhibited or almost completely inactivated 
by heating, to 80 for .several minutes. In 
this laboratory, juice pasteurized several 
seconds at or, above 206 °F., the common 
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practice in Moricla with concentrate for 
export, vshowecl no tendency to clarify. Thus, 
pasteurized juice clarifies slowlv or not :it 
all. 

It would he expected that the concentratch 
described here would he subject to extreme- 
ly ra])id clarification. Qualitatively, we 

have observed fresh juice to clear in much 
shorter time than the concentrates made 
from It. Sjiecifically, samples of fresh 

\"alencia oranj^e juice and the concentrate 
made from it were brought up to 
and stored at room temperature with added 
sodiuTu benzf»ate. The concentrate w^as tak- 
en from the can line just before being seal- 
ed. It was reconstituted to the original fresh 
juice concentration, ^fter six hours, the 
fresh juice had a line .separating a turbid 
cloud above from a dark orange, more 
opacjue base below. I'he reconstituted juice 
showed no se[)aration. After 22 hours, the 
fresh juice had settled further and the 
“cloud” above had noticeably cleared while 
the reconstituted concentrate still gave no 
evidence of clearing. 

Clarification rates in orange juice after 
re 'onstitution to 11.5*^'^ Brix, were vStudied 
as a function of concentration of orange 
juice solids during .storage at 40 °F. An 
orange concentrate, 15 months old, was re- 
moved from the cold room. It was 

stored at various concentrations for four 
days at I". The concentrations studied 
were Brix, its original strength, and 

42, 25, and 11.5"' Brix made up with sterile 
water and placed in .sterile lubes at (a) 
40 ^'F. and (b) 80 ‘‘“^F., room temperature. 
After three days, the turbidities were read 
in a colorimeter as per Loeffler (0). The 
higher the reading the more turbid was 
the juice. Figure <» ^hows that clarification 
was most rapid in the samples stored at 
25^' Brix, next most at 42'^ Brix. Unex- 
pected was the fact that previous storage 
at 11.5 and 5U Brix at 40 ^F, was asso- 
ciated with very slight clarification. This 
was observed for the same concentrations 
in a previous experiment with fresh con- 
centrate. Cruess et al (3) reported that 


adding sugar ’to lemon juice retarded clari- 
fication. In both experiments, cans were 
stored both full and one-half full. In the 
latter, there was a tend toward very slightly 
low'er rates of clarification. Figure fi indi- 
cates, finally, that the rates of clarification 
of the reconstituted juice were almost 
identical at and room temperature 

Although the above was carried out on two 
different '^amples of concentrate with 
identical results, it would be of interest to 
repeat clarification tests in another season 
on .several varieties of oranges. 

A series of seven sampF > repre.senting 
commercial oj^eration during 1947 up to mid- 
April were tested for rate of clarification 
of reconstituted juice, Table 3. These sam- 
ples represented concentrate made from 
various early-, mid-, and late-season juices 
which had been stored at (F' to -lO'^F. up 
until the time of te.sting. A total of seven 
samples of frozen concentrate were removed 
from the cold room and thawed as rapidly 
as possible in warm water. A portion of 
each of the seven .samples was then re- 
constituted and kept at refrigerator tempera- 
ture (51‘^F. ) in test tube.s for observation 
over a 24-honr period. The imreconstituted 
remainder of each thawed concentrate 
sample was kepi in the refrigerator 
(51°F. ). At the end of 24 hours, 48 hour.>, 
and 72 hours, portions of each sample of 
thawed concentrate were reconstituted and 
observed. 

All samples te.sted held up for 24 honr"^ 
after reconstitution when such reconstitu- 
tion was done immediately after thawing. 
When recon. '•'tituted after having thawed 
24, 48, and 72 hours at 51 ^F., behavior of 
the reconstituted product became progres- 
sively worse. The sample made up after 72 
hours of thawing separated almost imme- 
diately upon reconstitution and was the 
only .sample observed that gave a completely 
clear upper liquid level. 

In short, 0^'F. (or lower) was the best 
storage temperature for concentrate to pro- 
tect Havor and physical stability after re- 
constitution. 
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Vacuum-packed concentrate was com- 
pared to air-packed in experiment B-4, 
Figure 1, and experiment H-17, 'fable I. 
After 8 weeks at 0^1^'., the orange con- 
centrate packed under vacuum was Miperior 
to the air-packed product, figure J. 1'hc 
differences were not consistent until after 
2G weeks in experiment 1 5-1 8. Thus, at 38 
and /52 weeks, concentrates packed in nitro- 
gen or under vacuum were superior in 
taste to those sealed with air in the head- 
space. The magnitude of the differences 
among the various packing methods was 
approximately one-half taste unit for these 
two hatches of concentrate, neither of which 
had fresh juice added hack, Tn view of the 
behavior of tangerine juice, where after a 
year, the advantage of added fresh juice 
was lost, a short experiment with commer- 
cial concentrate containing added fresh 
juice was carried out. A uniform batch 
of concentrate was (a) air-i)acked, (b) 
packed under 27 inches vacuum, and (c) 
packed with nitrogen after evacuating to 
approximately 29 inches of vacuum The 
initial taste rating was 9.5. .\fter one month 
at the taste ratings were 9, 9.5, and 9 

in the above order while after five months, 
they were 8-j-, 9, and 8.5-f-, respectively. 
Perhaps the nitrogen pack suffered from 
loss of volatiles owdng to the higher vacuum 
employed. 1'here was some frothing in the 
cans during evacution. The advantage of 
the vacuum pack, how^ever, w'as decisive. 

Conclusions 

Commercially prepared frozen orange 
juice concentrate exhibit.s excellent reten- 
tion of aroma, taste, and ascorbic and 
citric acids during storage at d^'F. Con- 
centrates stored at temperatures as high as 
40° F. retain ascorbic acid almost as well 
as at 0°F'., but flavor is degraded somewhat. 
Negligible amounts of dehydro-ascorbic acid 
are present in orange concentrate stored for 
long periods of time. Storage at 40° F. is 
a distinct disadvantage if the reconstituted 


juice is not to be consumed immediately 
since enzyme action results in clarification 
and .‘•eparation of the colloidal constituents 
producing an unsightly appearance. The 
low-temperature fast-cycle concentrating 
j)rocess reduces enzyme action slightly. 
Samples of orange concentrate stored a year 
at d^F. have a stable “cloud” w'hen recon- 
‘-tiluted. 

Air had a detrimental effect upon the 
storage stability of orange concentrate, 
flavor retention is better in vacuum-packed 
cans than in air-packed cans. 
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REPORT ON CITRUS BEVERAGE BASE 
RESEARCH 


C. (‘. Heisee’ and O. R. McDitff 
Research Pelloivs, Florida Citrus Commis- 
sion, University of Florida Citrus 
Experiment Station 
[-ake Alfred, Florida 

Summary 

'I'his report reviews studies hy Research 
Fellows of the Florida Citrus Commission 
on the production of bases for blended citrus 
iuicc beverages. Orange, grapefruit, and 
lime concentrates were investigated in pre- 
paring a variety of ^‘ade” bases tlesigned to 
yield a beverage containing a minimum of 
30 percent of juice. The sugar, acid and es- 
sential oil components are reviewed: einul- 
^sifying and dispersing agents are divseussed. 

Introduction 

The consumption of non-alcoholic bottled 
beverages in this country has created a 
multi-million dollar industry. Estimates 
furnished by the American Bottlers of Car- 
bonated Beverages, Washington, D. C. (1) 
indicates a retail consumption increasing 
from $760,000 in 1849 to $589,849.56 in 
1946. In 1849 36,000,000 bottles of non- 
alcoholic beverages were con.sumed by the 
American public. In 1946 this figure 
reached the .staggering total of 17,695,000,- 
OOo. The per capita consumjition of bottled 
soft drinks has grown from 1.6 in 1849 
to 125.3 in 1946. 

in recent years beverages containing 

‘Present address: Florida Citrus Canners Cooper- 
ative, Lake Wales, Fla. 


fruit juice have contributed to this volume. 
'The use of fruit juices and concentrates in 
beverages was reported by CVuess and Irish 
in 1923 (2), and by Irish in 1925 (3). 
Criicss and Aref (4), and Bailey (5) re- 
ported on the composition of fruit juice 
beverages during the period 1933-1936 
These beverage flavors included apple, 
lemon, grapefruit, orange, grape, pineapple, 
cherry, loganberry, strawberry, and rasp- 
berry. However, of the fruit juice bever- 
ages that have been introduced, only citrus 
juice beverages, orange, lemon, lime anil 
grapefruit became widely popular Hailey 
(5) in reporting the composition of orange 
products, noted that the juice content (as 
e.stimated from the ash analysis) averaged 
15 percent. Later analysis by Hailey (6) 
(7) indicate juice contents for omngeadc 
beverages of 12-20 percent (19;19) and 14-32 
percent (1940). » 

On June 4, 1947, the Florida C itrus Com- 
mission authorized research on citrus bever- 
age bases, stipulating that initial studies 
should be toward the formulation of a citrus 
“adc’' of (1) high juice content and (2) 
a character distinctive to Florida. It w^as 
also considered desirable to incorporate a 
maximum amount of grapefruit juice to 
assist in extending the market for this fruit. 

Facilities for the project were furnished 
in cfX)peration w’ith the University of Flor 
ida at the ('itrus F'xperiment Station, Lake 
Alfred. 

Materials 

1'he concentrated orange juice used in 
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these tests was supi)lied by a coiiiniercial 
plant, and had been prepared by conven- 
tional methods of low pressure evaporation, 
described in the literature (H). 

"fhe grapefruit concentrate was prepared 
from Duncan variety fruit in May, 1947. 
I'he juice was extracted in Rotary juice 
presses, strained through a 00 screen, and 
held in storage without pasteurization. The 
unj)asteurized juice was continuouslx fed to 
a circulating evaporator where it was heated 
to degrees b and allowed to expand in a 
vacuum of approximately i'he juice 

was recycled a sufficient numlier of times to 
raise the soluble solids content to 5G per- 
cent. The concentrate was then passed 
through a Mallory sterilizer, attaining a 
tenpieraturo of ii4() F. for one second, 
rile heated concentrate wac> transferred to a 
vacuum expansion chamber and flash cooled 
to 160^ F'. The cooled concentrate was 
then filled into 96 oz. (No. 10) contain- 
ers, sealed under \acuum. cooled to room 
temperature in a conventional cooler, dried, 
and placed in c;ises The c\'ued jiroduct wa> 
then transferred to cold storage ( 450^ F. 
or lower.) (9) 

The lime concentrate was supjihed in un- 
pasteurized, froz<*n form 'This product was 
prepared by a commercial process describesl 
m the literature (10' One pound of 
sucrose was added per gallon of raw lime 
juice, prior t(t conceutralion 

The analysis of the concentrates on the 
date of receipt hv the prc^jcct 

( irajie- 

Orange fruit 1-iine 
Percent soluble solids. .64.23 61,42 51.52 

I’ercent titratable acid 

(as citric) 4.50 4.<»9 24.30 

Soluble solids were determined by the 
method of Stevens and Baier (11). Titra- 
tahle acidity were determined by Official 
Methods of the Association of Official Agri- 
cultural Chemists (12). 

itssentiai oils were furnished to the proj- 
ect by several processors. The oils utilized 
by the project: 


a. Oil of orange, cold pressed, Florid- 
ian 

2. Oil of tangerine, vacuum steam dis- 
tilled, Floridian 

c. Oil of len'ion, c(dd pressed, Cali- 
fornian 

d. Oil of grapefruit, vacuum steam 
distilled, Floridian 

c < dl of grapefruit, cold pressed, 
Floridian 

f. Oil of lime, distilled and concen- 
trated to five-fold, source unknown. 

I'hc above oils were submitted to J. W. 
Ke.ster^on, Associate Clieinist, Ibiiversity ot 
b'lorifla, Citrus Flxperiment Station, I ake 
Mired, for analysis and cf)ncentrating. 
Representative samples of each oil { except- 
ing lime were concentrated by Kesterson 
for the ])roject. 

FxPERI MENTAL 

A preliminarx stock l)ase was first devel- 
oped, from which variations in essential oils, 
emulsifying agents, ])reservatives, etc., could 
be studied. 

fhe amount of concentrate used in mak- 
ing the base was jiredicate:! on a final bever- 
age containing 36 percent soluble juice sol- 
ids, and employing approximately equal vol- 
umes of orange and grapefruit concentrates 
.Additional sucrose and citric acid were nec- 
es.sary to satisfy the total soluble solids and 
ratio rctjniremcnts of the beverage. 

4'he formula for one gallon of this bev- 
erage base without the addition of flavoring 
oils : 

34 fl. oz. concentrated grapefruit 

juice. 

34' 11. oz. concentrated orange juice. 

1.73 lbs. sucrose. 

6.31 lb. citric acid. 

29 fl. oz. water. 

This base, when diluted with an equal 
volume of 32® Beaunie (59.1® Brix) su- 
crose syrup, and further diluted (or 
“thrown”) with 5 volumes of water, yielded 
a beverage of the following calculated com- 
Dosition : 
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Degfrees Brix 11.9 

f’ercent titratable acid ( citric ) . . . .0.48 
Percent citru.s juice 30.0 


Initial studies with essential oils were 
based on a niaxiniuni oil content of 0.03 
percent in the hni.^hed beverage. Tt was 
soon found on dilution that this amount was 
entirely too great, and it was reduced until a 
taste level satisfactory to the authors was 
attained This level wa.s finally found to be 
0.002f3 percent. 

After establishing this taste level, atten- 
tion was paid to the character of the flavor 
attained by varying the essential oils. It was 
soon noted that an orange-flavored drink 
could he made from the above stock base, 
by using only orange oil, but there was noth- 
ing distinctive to the pro<luct, .since the 
objective of the work was to make a bever- 
age with a unique flavor representative of 
Florida citrus. ( ombinations of oils were 
then tried. Combinations of orange oil with 
grapefruit oil did not prove satisfactory, 
grapefruit oil adding nothing to the flavor, 
and the oil mixture deteriorating rapidly. 

The next oil combination tried was orange 
and tangerine. This mixture showed prom- 
ise in lending an unusual flavor to the prod- 
uct. However, all tasters could detect the 
grapefruit concentrate character in the 
product, and did not care for that part of 
the flavor. Lemon oil was blended with the 
orange and tangerine oils, but the lemon oil 
masked the orange fraction of the flavor. 

'file final, successful, combination was a 
blend of orange, tangerine, and lime oils. 
After proper adjustment of the ratio be- 
tween the three oils, a de.«irable flavor type 
was obtained. 

The lime oil seemed to mask the grape- 
fruit character of the drink, and in combina- 
lion with the orange and tangerine oils, 
contributed a unique flavor. Project per- 
.Nonnel and others commented that the flavor 
was distinctively citrus in character, but no 
one of the three flavor components could 
be selected as outstanding. This combina- 
tion seemed have the most promise in 


accomplishing the objective insofar as flavor 
was concerned. 

After establishment of the ratio of 
orange, tangerine, and lime oils to produce 
the flavor type most acceptable to a taste 
panel, studies w'ere undertaken to determine 
the advantages — if any — of employing con- 
centrated oils. Three, five, and ten fold 
concentrations of the orange oil w^ere pre- 
pared ; three and five fold concentrations of 
the tangerine. 1'hc five fold oils were se- 
lected as superior to the others. Comparison 
by taste panel of beverages prepared from 
single strength and five fold oils indicated 
a preference for the concentrated oils In- 
sufficient data have been collected on the 
v^torage stability above 44° F. of bases 
prepared from single strength and con- 
centrated oils to report at this time. It 
has been demonstrated, however, that mini- 
mum flavor change has occurred in storage 
at 4D° F. or less, over the 4 month period 
the project has been underway. 

The blend of concentrated oils finallv 
selected as most desirable was composed of 

38 parts five-fold orange oil. h'lond- 

lan. 

19 parts five-fold tangerine oil. 

Floridian. 

1 part five-fold lime oil. 

1.2 ml. oils, (jlended a.s above were eni 
])loyed per gallon of beverage base. 

In all of the experitnents with oils the 
tabters commented that the drinks lacked 
“fruity” character. The type of flavor noted 
above seemed to be the most desirable, but 
it was not ‘‘rich** or “fruity*' enough. Com- 
mercial beverage base often includes the use 
of salt to develop flavor, and this use has 
been noted by Jacobs (18), Salt has also 
been used in soft drink beverages to increase 
the sweetness of sugar solutions, as noted by 
Jacobs (14) and Dunn (15). Sodium chlo- 
ride was therefore incorporated in the bev- 
erage base in an amount equivalent to 0.15 
percent in the finished beverage. A decided 
improvement in flavor was noted. This was 
checked several times during the course of 
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the studies, by comparison of beverages. All 
tasters selected the beverage containing salt 
as superior in flavor to the one without. 

h'urther iinprovenient in the beverage was 
attained by the incorpcjration of frozen 
concentrated lime juice. An amount of lime 
concentrate sufficient to satisfy 57 perceni 
of tile added citric acid requirement was 
incorporaterl into the base. This amount of 
lime conjcn rate definitely improved the 
"fruit}'” character of the flavor of the bev- 
erage. Shelf-life studies over a tw'o w^eek 
period at room temperature (80-90° F.) 
indicated no flavor change or loss of 
"cloud.” This beverage was given jirefer- 
ence over all others by a taste panel. 

Flavor enhancement was also noted in a 
series of studies made with surface active 
agents employed to disperse the oils. The 
orange-tangerinedime mixture was dis- 
])ersed with the aid of lanryl pyridmum 
chloride This material was furnished to the 
project in the form of a solution containing 
30 percent active L. P.C' thirt}-six ml of the 
oil mixture v^'ere blended w ith lOml of lanryl 
pyridiniiim cliloruU* and 2h() g dextrose. The 
blend of oils, dispersing agent and sugar 
W'as ])laced in a \\ aiing Pdendor and the 
mixer lunu'd on. Sufficient distilled water 
was ra]>idl\ added to effect incorporation of 
the ingredients Distilled water w^as further 
added to the sus]jension to give a final vol- 
ume of son ml, 'Diis sirspension was used 
to dose a (|uantity of beverage ba^e in an 
air.ount sufficient to furnish the required 
concentration of oils. The amount of sur- 
face active agent (on an active ingredient 
basis) in the ultimate finished beverage was 
0.00019 percent. 

Beverages were submitted to a taste panel, 
representing ( 1 ) the basic oil mixture emul- 
sified with gum acacia and ( 2 ) dispersed 
with lanryl pyridinium chloride. Two bev- 
erages w’ere prepared for each agent; one 
containing .salt, and one wdth salt withheld. 
I'he tasters selected the beverage containing 
lauryl pyridinium chloride and £:alt as the 
one with the most desirable flavor, comment- 
ing tliat the flavor was more ‘^fruity.’’ How- 


ever. all tasters noted an "a.stringent”' after 
ta.ste 

.Similar studies were performed with 
another surface active agent, alkyl dimen- 
thylbenzyianimonium chloride. This product 
had a flavor of its own which could be de- 
tected in all dilutions employed in the experi- 
ment. I'urther ‘studies wdfh surface active 
agents as dispersing agents for citrus oils 
have been deferred. These products have 
not been ap|)roved for use in foods by the 
h^ood and Drug Adrnini.stration. 

During the period of examining essential 
oil blends for suitability, iiiany .studies were 
n.ade wdth regard to the efficacy of variou^ 
emulsifying agents. Pectin was originally 
employed, in the forms of dry powder and 
a stock ‘•olution. An aqueous mixture con- 
taining 3 jiercent lOd grade citrus pectin 
])rovecl to be satisfactory in producing an 
emulsion containing ir> percent of essential 
oils 1 he resultant emulsion — and all others 
containing pectin or gums — was homogen- 
ized by ]>assage through an Eppenbach QV 
t) colloid mill, utilizing minimum operating 
clearance betw'cen rotor and stator. less 
satisfactory emulsion was prcjiared by dis- 
persing dry i)ectin in the oils, before adding 
the aqueous phase The stability of such 
emulsions was not uniform, and the thor- 
ough emulsification of the oils w^as depend- 
ent on the operator’s ability to add the 
aqueous pha.^e at a correct rate. 

< nun acacia proved to be an efficient 
emulsifier. Here again, stable emulsions 
were consistently pretiared when a stock 
aqueous solution of the gum was employed. 
Following recommended procedure for a 
"cloudy” type orange emulsion (Ifl), 1(> 
ounces of gum acacia were disS'olved in 16 
ounces of w'ater, the solution filtered, and 
Used to emulsify 0.7^) ounces of blended oils. 
An emulsion volume sufficient to satisfy 
the oil requirements of the beverage was 
added to the base, substituting this amount 
for part of the water component of the 
formula. No significant increase in the 
"cloud” of the finished beverage was noted 
by the authors. 
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As a result of techniques employed in 
the handling of surface agents as disper- 
sants for oils, a method of utilizing gums in 
the dry state was developed which resulted 
in consistently stable emulsions. An amouiu 
of dextrose sufficient to absorb the essential 
oils and pre ent a “dry” mix was employed 
After detcriiunmg the amount of gum iv- 
(juired, the gum and dextrose were “folded” 
together, and the essential oils blended in. 
This “dry” mix is then transferred to a high 
speed mixer (such as a Waring Blender), 
and w'hile mixing, the aqueous phase 
added in an amount sufficient to produce 
an emulsion of the consistency of milk. The 
resultant emulsion was then diluted to 
any required volume and homogenized. This 
technique has proved very successful in 
insuring complete emulsification of the oils 

Cium tragacanth proved to be superioi 
to gum acacia as an emulsifier. Less 
tragacanth need he emjiloyed to obtain a 
stable emulsion. The usual amount eni- 
jiloyed in these .studies was 5g, of traga- 
canth, :^Oml oils, bOg" dextrose, and water 
to make an emulsion volume of approxi- 
mately bOO ml. When employing gum 
acacia, the amount was increased to 8-10 
g- 

Studies were undertaken to determine the 
effect of preservatives in varying concentra- 
tions. Sodium benzoate was incorporated 
into the base in an amount sufficient to give 
a concentration of O.Ob per cent in finished 
beverage. This concentration of preservative 
was detected by a majority of ta.sters. Les- 
.ser concentrations of preservatives were 
tried, but spotty spoilage developed in these 
concentrations. I'herefore we do not recom- 
mend a concentration of preservative in the 
fin i she! beverage of less than .05 per cent. 

It is possible to market this product as 
a ))asteurized beverage. Quite a numlier of 
I'.ottling plants are now equipped to handle 
beverages in this form. If the product is 
intended for this particular purpose, no 
preservative need he included if storage of 
the beverage base at 40® F. or lower is 
strictly adhered to. 


CONCUUSION 

Siimn arizing the work reported above 
the following formula for one gallon bev- 
erage base incorporates the re-ults of all 
the .studies made thus far: 

.‘{4 oz. orange concentrate 
34 oz. grapefruit concentrate 
11.0 oz. lime concentrate 
7H4 graiiN sucro.sc 
08 grams citric acid 
3:2 grams .sodium chlorulc 
1.2 ml oil (in enuilsio»^' ) 

29 oz. water 

Ibse : 1 gallon beverage base 

1 gallon 32 Beaiime sucrose '-yriip 
riirow : 1 oz. to 0 oz. bottle 

Note: rhe oils are blended in the ratio 
noted on page (>. b'ifty ml of blended oils 
are mixed with lb()g dextrose and 5g gum 
tragacanth and emulsified by the technique 
noted above. After the emulsion volnaie 
has been established aiul the emulsion homo- 
genized, the amount of emulsion require* J 
to furnish 1.2 ml. blended oils per gallon ot 
base can be determined. 

'fhe beverage has the unique flavor char- 
acteristic originally set as one of the goals 
for this project It also uses a high pro- 
portion of grapefruit, another objective or 
the project, bbually, it opens for Florida 
citrus an outlet which, should have worth- 
while possibilities from an economic stand- 
])oint. 

The autbo^'s wisli to ackno .vletb^e tlic 
invaluable work of J. W. Kesterson, Asso- 
ciate Chemist with the University of 
Florida C itrus Kxiieriment Station, Lake 
Alfred. 'fhe proiier concentration ami 
blending of the oils used would have been 
impossible without his full cooperation. The 
authors , are aho indebted to Citrus Con- 
centrates, Inc., the Florida Citrus Canners 
Cooperative, the Vacuum Foods Corpora- 
tion, and the Florida Citrus Oil C'orporation 
for furnishing materials necessary to the 
project. 
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INTERNAL FRUIT QUALITY AS RELATED TO 
PRODUCTION PRACTICES 


John 3\'. .Sites 
(lirtt.^ lixpct itiiciif .Stalioti 
Lake Mfred 

It has been .siig^ge.sted that a practical 
paper covering the relationship lietwecn 
internal fruit quality and production prac- 
tices would be appropriate at this time. An 
attempt has been made to keep the discus- 
sion simple and at the same time present 
in a general way what are considered good 
technical contributions by various research 
workers in the field. To try to discuss all 
of the factors which are reported by fact 
and fiction to influence citrus 'maturity'* 
and friiit quality would be a hopele.ss task 
in the time alloted. This represents only a 
humble attempt to try and correlate some 
of what we know, plus a few logical as- 
sumptions, with some of the practical con- 


cepts about citrus “inatiirity*' and fruit 
quality. 

It is to be regretted that our pre.sent ma- 
turity standards do not serve as a better 
criterion of taste and flavor of citrus juice. 
It has long been recognized that the ratio 
serves little more than a satisfactory index 
of sweetness and sourness. Work by 
Cowart (2) of the Citrus Experiment 
Station, shows that at any given degree 
or sweetness, total solids is the best cri- 
terion of flavor. A juice with low solids is 
weak and flat and lacking in character 
while high solids gives juice character and 
richness or "body.” The results of this work 
indicate that both artificially adjusted juice 
and natural orange juice having less than 
8.8 percent solids is not acceptable to taste 
and has very little flavor regardless of the 
variety or acid content. Oranges with 
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ijble vsolids as low as S.S percent were of 
comiTion occurence in Moricla before the 
present fertilizer and spray programs using 
supplemental elements became widely ac- 
cepted. 7'he results of this work showed in 
general that with acce])tahle acidity, juice 
was considered fairly good with solids 
ranging from H.8 to 10.0 percent, and good 
when the solids went above the ten percent 
level. The finest quality of juice was ob- 
tained where solids ranged about 13.00 
percent accompanied by proper acid bal- 
ance. I'he last figure is essentially repre- 
sentative of the midseason and late oranges 
now' being generally produced within the 
State. Through the years it has l)econie 
apparent that a careful analysis of fruit 
juices to determine their acid, sugar, sol- 
uble solids, vitamin C, juice content, etc. 
serves as a reasonably accurate index of 
fruit quality and further that such analysis 
can be used as a definite means of evaluat- 
ing quality of fruits produced under vary- 
ing conditions. The problem of determining 
the conditions which may alfect changes in 
fruit ((uality becomes complex. There is a 
great deal of information about some of 
these conditions but in other cases data is 
insufficient or lacking entirely. 

Weathrr Affects b'Rurr Quality 

iMauv citrus growers have long recog- 
nized tthat weather conditions affect to a 
considerable extent the quality of the fruit 
which can ]>e produced in any partictilar 
season. Fewer realize that weather condi- 
tions can cause differences in fruit quality 
as great or greater than can be induced bv 
any culture or nutritional treatment which 
has thus far been used in citrus culture m 
Florida. Judging from the records at the 
Citrus Station during the past seven years, 
we have had two high solids years during 
this period. These were the 1940-41 and 
1942-43 seasons. The fruit produced dur- 
ing the 1940-41 season was somewhat better 
than the latter, and was the only season 
during the past seven years when seedy 
grapefru^ on rough lemon root-stock 


reached 10.00 percent total soluble solids by 
the latter part of September and ap- 
proached 12.50 by the time it had reached 
prime quality condition. During the period 
from 1940 to 1944 there were two low and 
two high solids years. It would appear that 
differences caused by weather conditions 
which affect fruit quality should show up 
during this four year period. Oddly enough, 
no one element of weather is sufficiently 
outstanding from the study made thus far to 
enable one to say that it was the cause of 
the changes which have been noted. It 
would appear that these > lianges must be 
caused by a combination of weather factors 
rather than any one element of weather in 
particular. The high solids years, during 
the months of June, July, .Vugiist and Sep- 
tember are characterized by lower rainfall, 
a higher percentage of possible sunlight and 
a low^er number of cloudy days. One of 
the high solids years (1940-41 ) had an early 
bloom; (approximately two to three w'eeks) 
the other did not. A check of the total 
available heat, according to the method sug- 
gested by Webber (14) failed to show' any 
significant differences for the period in ques- 
tion. It is difficult to pick out elements of 
weather which affect fruit quality but the 
importance of these elements cannot be 
over-emphasized for much of the troubles 
we have been having with low solids Hamlin 
and Parson Rrown oranges during the past 
few seasons is undou))t;edly due to weather 
conditions. Increased knowledge of weather 
and how it affects physiological processes in 
citrus trees may in time permit predictions 
of some accuracy regarding the quality of 
fruit which may be expected under particu- 
lar weather conditions. 

There are a number of other factors af- 
fecting fruit quality concerning which in- 
formation is mpre sspecific, and over w’hich 
the grower can exercise much more control. 
'Phe effect of root-stock has been investi- 
gated by Harding, Winston and Fisher (6) 
and by Harding and Fisher (7) and others. 
Only sour orange and rough lemon are 
commonly used as understock.*? in Florida at 



SITES: INTERNAL. FRUIT QUALITY 


57 


the present time to any extent. Under simi- 
lar conditions, sour orange stock can be 
expected to produce fruit of better quality 
than rough lemon but the latter may mature 
fruit slightly earlier (5). The effect of 
arsenic on “maturity" and fruit quality is, 
of course, very important for grapefruit. 
This problem is at the present time being 
investigated further by Mr. Reitz at the 
Citrus Station and will be reported on at 
later date. 

Fektilization as Related to Fhott 

(JlTALITY 

l-argely because of the critical situation 
v\hich developed during the early thirties 
with regard to deficiences. investigations 
undertaken to <letermine their effects on 
growth production and fruit quality have 
lieen reported by a number of workers. 
Much has been done toward clarifying our 
knowledge of the effect of deficiencies of 
magnesium, manganese, zinc, and copper, 
riie effect of the^e elements on the internal 
quality of citrus fruits has been reported by 
Cow'art (d), Cowart and Stearns (4), 
Fudge and behmerling (5). Roy and Bahrt, 
(9), Skinner, Ikdirl and Hughes (11), 
Sites (10), and .Steam n and .Sites (12). 
The results of these experiments have shown 
consistently the improvement in fruit quali- 
ty which results from the correction of de- 
ficiencies of magnesium, manganese, zinc 
and copper. A deficiency of magnesium 
results in very marked decreases in .soluble 
soli<ls, acidity and vitamin C content, and 
it has been thoroughly demonstrated by 
plots at the C'itrtis Station that it is not 
possible to produce high quality fruit, main- 
tain tree vigor or .secure optimum produc- 
tion where a deficiency of magnesium exists. 
In view' of the nature of .some of the in- 
(piiries which have been received at the 
Citrus Station it is perhaps well to point 
out again certain facts with regard to the 
use of supplemental elements in the produc- 
tion of citrus so far as fruit quality is 
concerned. 

A citrus tree by nature of its genetic con- 


.stitution, its root-stock and its soil and 
climate environment has certain limita- 
tions in the quality of fruit whicli it can 
produce regardless of the nutritional and 
cultural treatment which it may receive. 
Once deficiencies of the supplemental ele- 
ments are corrected and the grove is on a 
good maintenance jirogram there is no rea- 
son to believe that application of the.se ele- 
ments other than arc needed for maintenance 
will improve internal fruit quality. There is 
no information to show that any benefits are 
derived from luxury consumption of these 
elements by citrus. Certainly there is no evi- 
dence from any of the nutritional plots at the 
C'ilrus Station that higher solids fruit can 
he produced from additional nutritional 
sprays or by increasing the percentage ot 
these dements in the fertilizer mixture over 
and above those which are recommended for 
the maintenance of tree vigor. This is mem- 
tioned because of repeated inquiries as to 
the desirability of applying additional appli- 
cations of magnesium, and the a(lvisabilit> 
of applying additional nutritional sprays in 
an effort to raise the solids of grapefruit 
and early orange varieties. 

While discussing the effect of supple- 
mental elements on fruit (juality, particular!}^ 
grapefruit, it is perhaps w^ell to repeat that 
there is no indication that the use of these 
(‘lements tends to delay or to hasten to any 
extent the time at which the fruit will meet 
the State maturity requirements. This was 
reported on earlier by Cowart (3) and by 
.^ites (10) and the results of recent years 
analyses tend to verify these reports. 

SouixcE oi« Nitrogen as Related to 
Fruit Quality 

Questions regarding the source of nitro- 
gen are brought up frequently in connection 
with any consideration of citrus nutrition 
and fruit quality. There has been in oper- 
ation at the Citrus Station since 1944 a 
nitrogen source experiment, in which five 
different sources of nitrogen ; nitrate of soda 
iNaNOs), ammonium sulfate (NHiSO*), 
organic (castor pomace), urea (Ura- 
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mon) and animoniuui nitrate and 

combinations of these ha^ e been applied to 
Hamlin oranges bxcept foi one plot, 
a basK 4-b-S 4 1 1/2 anahsis is applied to 
the entire block with tht source of the nitro- 
gen foi the \aiious plots changed m the 
mixture for taeh tieatiiunt J he trees 
recene thiee applications per yeai at the 
laU of ten iKHinds pei tree pti application 
Plots in this block aic simpltd continuously 
from Septembei through Decembei lo 
date no diffciences of anv significance haM 
been found to exist in the inteinal quality 
of the fruit produced from any of the treat 
ments These results aie in keeping with 
tho‘‘e repoi ted by C amj) ( 1 ) for grapefruit 
except tliat as vet no miiked diftereiicts in 
external quality are apparent It is certainlv 
safe to assume based on the lesults of this 
experiment thus far that it is not reasonable 
to expect anv quick changes to oceui in 
fiuit (jualitv as a result ol changes in the 
souice of nitrogen in the feitili/er as long 


as the ratio and the quantitv is kejit the 
sanu \lthough inorganic nitiogen as the 
onlv source of nitiogen pioduees acceptable 
quilitv fruit so long as all the reeogni/en 
needed elements aie supplied there is no 
indication that all inorganic nitiogen is 
siipcnoi te:> the inixtuie of inoiganie and 
organic now commonly used Tn view of 
the tins itisfactory past historv with legaid 
to the use of all inorg*inie nitiogen in the 
feitili/ei It would seem wise to at least 
continue to use mixtuies (ontaming at least 
as nuieh oiganic nitiogen is is neccssai \ 
^o properl V condition the fcitilizer Another 
point in favor of the use of some otganu 
nitiogen is th it it provides some safe tv 
against the development oi deficiencies 
which aic it piesent not leeognized but 
which it IS le isonable to heheve might de 
velop fiom I completclv moiginic progi im 
Nitrite of sod i shows i slight idv intage 
over the othei foi ms of morganu mtiogei 
which weie used 


PARI I 1 

1 FRTII 17FR IrFAIMENT FOR POTA*- H T \1»1 R1 M 1 M VI Pi Ol S Hi 0( K \ * 


Plot No N_% 

1 & 8 8 

2 & 4 8 

5 3 

6 3 


Senes A 

P()% KiY/c IVIgO^ 

6 i 0 

6 10 0 

6 0 
6 0 0 


MuOVf ( u()% 
1 1 /2 

1 1 /2 

1 1/2 

1 1/2 


Plot No 

{ j 

i\o % 

Sene R 

K^OVc 

Mgf)% 

MnOVr 

riiO% 

1 & 3 

3 

6 

3 

3 

1 

1 2 

2 & 4 

3 

6 

10 

3 

1 

1/2 

5 

3 

6 

5 

3 

1 

1/2 

6 

3 

6 

0 

3 

1 

1/2 


♦ Plots receive 3 applications per year of the above mixtures at the rate of 16 pounds 
per txee per application All plots receive a dormant nutritional rinc spray, 3 pounds 
ZtiSCh per I|)0 gallons 
1 * 
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Potash FERxn.izATiON fn Relation 
TO Quality 

The reconiinetidations of the ( itrus Sta- 
tion with regard to the use of potash were 
reviewed by C amp (1) in Jh44 At that 
time responses from the variable potash aj)- 
plications to Block V at the (.'itrus Station 
were beginning to be observed in the quality 
of fruit produced but they had not been 
continued sufficiently long to make adequate 
interpretation of the results. The fertilizer 
treatments applied to this l>lock are sum- 
marized in Table I. The ])Ostassium treat- 
ments are split into two series, A and B. 
Series A is identical with H except that no 
magnesium is supplied to ally of the plots in 
this series. Syni])toms of potassium defi- 
ciency have been more pronounced (hiring 
the past few years, especially m the serie> 
B plot. In view of the fact that potassium 
in any form has been withheld from the 
zero potassium plot since IhiUb it is inter- 
esting to note that jiotassium deficiency 
symptoms in these trees have only in the 
past two or three years developed into more 
advanced stages. Xo consistent leaf chlo- 
rosis pattern has as vet been observed. The 
fruit from the deficiency plots is approxi- 
mately two sizes smaller than from any of 
the other plots. This fruit is characterized 
by a thin rind, and is of excellent texture. 
\nother characteristic of the deficient trees 
is ])remature dropping of the fruit. 'Fhis 
begins in the .summer so that much of the 
crop has been dropped by the time it is 
ready to be picked. Internal redistribution 
of potassium is known to occur readily and 
more or less continuously from the older 
plant organs to the younger ones. This 
characteristic undoubtedly accounts for the 
relatively long period of time it has taken 
for definite deficiency symtoms to show up 
in these trees. 

Certain changes in the internal char- 
acteristics of the fruit as related to the po- 
tassium treatments have gradually been 
taking shape over a period of several years. 
The results of the analyses for 1946-47 
have shown these changes more clearly in 


some respects than ever before, liable 11. 
'file most consistent changes in the juice of 
the fruit as the potash fertilization in- 
creased was an increase in the citric acid 
content. This increase occurred, however, 
only when magnesium was adequately sup- 
plied. Where magnesium was deficient the 
acid content of grapefruit juice .showed no 
consistent increase above the 3% potash 
treatment. 

C hanges in the soluble solid.s content of 
grapefruit show a similar trend as was 
shown for juice acidity except that the in- 
tliience of the potassium treatment is 
slightly less pronounced. In the H Series 
where magnesium is supplied, there was a 
fairly shai']) rise in .solids from the 0% tc 
the 39^ treatment and a gradual increase 
from the to the 10% treatment. Where 
magnesium w^as deficient the solids fell off 
noticeably in the r>% and 10%' treatments. 

As would he expected, considering the 
relationshi]) of the potassium applications 
to the acidity and soluble .solids content of 
the juice, the ratio was much higher from 
the zero i)otassium treatment and decreased 
as the potash applications increased. Fruit 
from the 09 ^ plot passed the 7.(K) to 1 ratio 
by Se])tember 30, whereas fruit from the 
10% j)otash plots did not pass until October 
30, a month later. The other treatments 
were intermediate between these dates. 

Differences in the amount of vitamin C 
in the juice of fruit as related to potassium 
applications show the same trend that has 
been discussed for soluble solids. In many 
cavSes of fruit analyses there has been ob- 
served a very close correlation between the 
develojmient of soluble solids and the forma- 
tion of ascorbic acid. The vitamin C in- 
creased in the B series plots with the 
increase of the potash application and 
showed a sharp increase between the 0% 
aiiJ the 3% treatment. The seasonal aver- 
ages show the fruit from the 0% plots con- 
tained an average of 35.8 mgs. of ascorbic 
acid per KK) mis. of juice while fruit from 
the 10% plots contained an average of 41.7 
mgs., an increase of 14%. 






Maturity inaXyaes of Duncan Grapefruit as Affected by Varying Applications of Potash. 

Minus Magnesium (Series A) 
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Differences between treatments as to the 
volume of juice extracted were not signifi- 
cant. 

The question has been raised in view of 
these results, whether it would not be advis- 
able to cut down or leave out entirely the 
potash from the summer fertilizer applica- 
tion, the object being, in the case of grape- 
fruit, to reduce the acidity and produce 
fruit which would pass legal maturity earlier 
in the season. There is the further possi- 
bility that a lower arsenic application com- 
bined with such treatment might be effective 
and thus reduce the possibility of arsenic 
toxicity. On the basis of the past perform- 
ance of these plots the evidence is against 
this idea working very satisfactorily. Kime 
( M ) showed that potassium leaches out of 
uiort IHorida citrus soils almost as rapidly 
as nitrogen, d'he present potassium appli- 
cations were started in 19**19; yet in spite 
of this fact there was little evidence of 
noticeable change in fruit quality before 
194Ji, approximately four years later. It 
seems doubtful that the omission or the re- 
duction of potasli in a single application is 
going to affect the internal quality of the 
fruit to any very marked degree. A single 
year’s data on a set of plots started by Dr. 
11, K. Fudge and carried on in cooperation 
with the Haines City Exchange shows no 
indication to date that such changes in 
]jotash fertilization would be effective. 

Timjnc; of Oil .Si*kays 
Frui'] Qu.m.ity 

The extent to which the timing of the 
oil spra> will affect internal fruit quality 
has been discussed on several occasions this 
year, but since it is especially important for 
early oranges, a very brief summary of our 
results is given to complete this discussion. 
Low solids delayed shipment of the fruit 
from many Hamlin and Parson Brown 
groves in 1946 and the same thing is hap- 
pening again this year. All of this trouble 
cannot be attributed to improper timing 
of the oil sprays. Where the timing was 
poor, the condition was made considerably 


w'or.se. In general, trends for the early 
oranges are similar to those reported 
earlier (13) for Pineapples, but the imme- 
diate effect to the grower, may in contrast, 
be very different. The market is usually 
best for Hamlins early in the season. Meet- 
ing color-addecl maturity .standards then be- 
comes paramount for Hamlins and Parson 
Browns, w'hereas this is generally not a 
'•erious problem for Pineapples or Valen- 
cias; their quality is reduced by improper 
timing of oil sprays but the fruit can still 
be shipped. Serious reduction in solids in 
early oranges, liow'ever, may result in the 
fruit never meeting minimum solids stand- 
ards or at lea.st not until late in the season. 
Of particular importance as showm by the 
results of several seasons are the following 
points : 

( 1 ) d'he he.st time to apply single, 
straight oil sjirays to Hamlin oranges 
is between June 1 and July 15. 

(2) Oil sprays applied August 1st and 
later cause low'er solids than those ap- 
plied (luring June and July. 

(3) All double oil sprays reduce solids 
more than early single oil sprays. 

(4) A proprietary ccqiper-oil applied in 
early April and follow^ed witli a straight 
oil in June or early July has resulted in 
higher solids than other double oil 
sprays. 

(5) Straight oil aiiplied June 1 and fol- 
lowed with a second application July 15 
is better than any other combination 
where straight oils as double sprays are 
used. 

(6) Double oil sprays for Hamlin 
oranges .should not be used unless the 
scale infestation is especially serious. 

In such cases, a copper-oil applied at 
melanose time, followed by a straight 
oil in June or early July is preferable. 
Where tw^o straight oils are used, the 
June 1 — July 15 combination or a close 
approximation of these dates has given 
best results. 
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(7) Double oil sprays requiring the 
second oil to be applied during the 
months of August and September 
should not be used for early oranges; 
the reduction in solids is too great. 

In general these same statements apply 
to other orange varieties and to grapefruit. 
Cirapefruit, hovi'ever, is somewhat less re- 
sponsive to oil treatments than oranges. 
Double sprays applied during August and 
vSeptember will result in lower solids fruit, 
but the effect from single applications of 
oil sprays during August and September 
generally does not cause as much reduction 
in solids for grapefruit as for oranges. 

'I'he best way to obtain good fruit quality 
is to maintain good tree condition. With 
the possible excej)tion of ansenic for grape- 
fruit, there is no good reliable .short-cut to 
early maturity or liigh quality fruit. Loca- 
tion, weather conditions, root-stock, and the 
genetic constitution of the bud wood are 
all important factors in determining quality 
but are factors over which the grower has 
little control. Beyond thi.s, careful attentioii 
to the spray program and the selection and 
careful following of an adequate and suit- 
able fertilizer program which will maintain 
the grove in good physical condition is the 
best and most satisfactory way to insure 
production of high quality fruit. 
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VITAMIN C CONTENT AND JUICE QUALITY OF 
EXPOSED AND SHADED CITRUS FRUITS' 


T. R. Winston 

Senior Horticulturist, U, S. Agricultural 
Field 'Laboratory 
Orlando 

Introduction 

That the vitamin L (ascorbic acid) con- 
tent of a fruit is dependent upon the in- 
tensity of incident lij^ht was suj^gested by 
findings of Zilva and his associates (10) 
reported in 1935. These investigators found 
that the red peel of I’raniley’s Seedling 
apples contained twice as much vitamin C 
as the green peel. Altlunigh they did not 
mention light as a factor in the production 
of this difference in vitamin content, it is 
well known that the red side of an apple 
is normally the one that has been exposed 
on the tree to direct sunlight. 

A review of the literature in 1936 failed 
to show that a comparison as to vitamin C 
content had been made between citrus fruits 
from shaded and exposed ])arts of the 
tree. It had long been common knowledge, 
of course, that shaded fruit degreens later 
than exposed fruit and sometimes never 
completely degreens and that its juice quali- 
ty as judged by the taste test is not gen- 
erally so high. 

In 1936 an investigation was begun pri- 
marily to determine whether insolation in- 
fluences the vitamin C content of Florida- 
grown citrus fruits; total soluble solids and 
total acid also were measured. The results 
of this study, terminated in 1943, are re- 
ported herein. 

‘ By J. R. Winston, senior horticulturist, and 
ERSTON V. MiLLHR, formerly physiolo- 
gist. Division of Fruit and Vegetable 
Crops and Diseases, Bureau of Plant In- 
dustry. Soils, and Agricultural Engineer- 
ing. Agricultural Research Administration. 
United States Department of Agriculture. 


In 1939 and 1940 Harding, Winston, and 
Fisher (4) (5) reported analyses indicat- 
ing that Valencia and Lue Gim Gong 
oranges exposed to direct sunlight on the 
tree contained significantly more vitamin C 
than those not so exposed. In 1942 Harding 
and Thomas (6) reported that grapefruit 
obtained from the outside branches of the 
tree contained a little more vitamin C than 
that obtained from the inside branches. 

AfATERI.KLS AND METHODS 

Tn December, 1936, initial tests were made 
to determine the vitamin C content, total 
acid, and total soluble solids of Dancy 
tangerines (Citrus reticulata Blanco). 
T.ater, Temple oranges (supposedly C, re- 
ticulata X C, shicusis) and early, niidseason. 
and late varieties of round oranges (C. 
sinemis (/-.) Osbeck) were included in 
the study. Between 1936 and 1943 juice 
of 44 lot of round oranges from widely 
separated groves of the varieties Parson 
Brown, Hamlin, Pineapple, Indian River, 
Seedling, and Valencia, and of 7 lots of 
Temple oranges, and of 11 lots of Danev 
tangerines from groves in central Florida 
were analyzed. The Temple oranges were 
grafted on rough lemon fC. Liman (L.) 
Bunn, f.) or sour orange (C. aurantium L.) 

Like numbers of exposed fruits and of 
shaded fruits were taken from .the same 
trees. Each test sample consisted of the 
composited juice of 25 to 52 representative 
fruits of average size from 10 to 15 trees. 
The methods used for determining total 
soluble solids, total acid, and vitamin C 
were identical with those described by Hard- 
ing, Winston, and Fisher (5) except that 
a Brix spindle was used to measure the 
total soluble solids. 
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Results 
Round Oranges 

The exposed fruits of each of the 6 va- 
rieties of round oranges contained on an 
average larger percentages of total soluble 
solids than did comparable shaded ones 
(table 3). For the 44 lots tested, regard- 
less of variety, the average difference was 
1.65 in percentage points, or IH.l ()ercent, 
which is mathematically highly significant. 

Statistical analysis of the data on total 
acid revealerl no significant difference be- 
tween exposed and shaded fruit. 

Exposed oranges were consistently higher 
in vitamin C than shaded fruit. 'I'he tests 
on 44 lots showed that on an average the 
ouside fruit contained 0.09 mg. per milli- 
liter more vitamin C than the shaded fruit, 
a difference of 20.9 percent. The results 
were highly significant .statistically. 

Temple Oranges 

For the seven lots of Temple orange^ 
analyzed, total solids were not significantly 
greater in the exposed than the shaded 
fruit. The difference amounted to 1.02 in 
percentage points, or 9.0 percent (table 2). 

For four of the .seven lots of Temple 
oranges, total acid was significantly higher 
in exposed fruit than in shaded fruit. On 
an average the acid content of the exposed 
fruit was greater by 0.049 percentage point. 

The vitamin C content of Temple oranges 
averaged 0.08 mg. per milliliter, or 36.7 
percent higher for the ouside than for the 
inside samples. This difference was found 
to be statistically highly significant. As the 
samples were not collected to determine 
whether kind of rootstock had any effect, it 
is possible that they differed in other re- 
spects besides rootstock; but since Harding 
and Thomas (6) reported that grapefruit 
had a higher ascorbic acid content *‘but the 
difference was not significant** when the 
trees were grafted on rough lemon root- 
stock than when on sour orange, the reverse 
relation noted in this study is interesting. 


Tangerines 

In 11 lots of Dancy tangerines picked 
at various times during the 1936-tl7 harvest 
season and from several different groves, 
the outside (exposed) fruit consistently had 
more total soluble solids and more vitamin 
C than did the inside fruit, which was 
highly significant (table 2). There was 
less total acid in the outside fruit, and this 
difference was highly significant, though 
less marked than the differences in other 
constituents. On an average, the exposed 
fruit was 23 percent higher in soluble solid^, 
27 percent higlier in vita» lin C, and 16 
percent lower in total acid. 

Discussion 

As oranges mature, normally there is an 
increase in total .soluble soli(is and a de- 
crease in acid. It seems logical to assume 
that oranges on the outside branches of 
the tree mature more rapidly than those on 
inside branches, since in the former the 
solids were found to be higher than in 
the latter. However, even after both types 
of fruit have attained full maturity, there 
is a vast difference in quality between the 
two. It seems likely that, just as most of 
the higher plants re({iiire direct sunlight 
for be.st growth and development, exposed 
branches produce better oranges than 
shaded ones. 

The higher vitamin C content of the 
exposed oranges is no doubt a definite re- 
sult of the incidence of sunlight. Other 
investigators (2) (3) (8) (9) (1) have 
reported instances in which it was evident 
that direct sunlight increased the vitamin 
C content of plants. Mention has already 
been made of the report of Zilva and his 
as^ociate.s (10) that the red peel of apples 
contained more ascorbic acid than did the 
green peel. Ezell and his associates (1) 
have shown that strawberries grown in the 
.shade contained significantly less ascorbic 
acid than did those exposed to normal 
sunlight. Kohman and Porter (7) found 
that tomato plants set out in flats lost vita- 
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min C from stems and leaves when held in 
a laboratory in subdued lig:ht, but showed 
an increase in this vitamin when the flats 
were removed to the roof of the building. 

In the past citrus growers have been 
warned against planting orange trees too 
close to each other, fittention being directed 
to the fact that shaded fruit does not attain 
maximum color even when mature, 'rhis ob- 
servation is most strikingly true of tanger- 
ines and of Temple oranges early in the 
season, but is not so marked when the fruit 
attains full maturity. The results of the 
present investigation indicate an additional 
reason for comparatively wdde spacing of 
citrus trees, that is. to prevent unnecessary 
shading of fruit with consequent inferiority 
in general juice quality and in vitamin C 
content. 1'his holds for round orange.s, 
tangerines, aiul Temple oranges. During 
recent years there has been a rapid increase 
in the amount of citrus fruit canned, both 
as hearts and as juice. Juice quality rather 
than rind appearance determines the market 
value of citrus offerings to canneries. It i.^^ 
becoming more and more economically im- 
portant to produce fruit of high nutritive 
quality as well as of attractive external 
appearance 

Summary 

In these investigations vitamin C content 
w'as found to be significantly higher in 
fruit from outside branches than in tho.se 
from inside branches of the same tree. This 
w^as true for all varieties of round oranges 
studied, which included Parson Brown, 
Hamlin, Pineapide, Indian River, Seedling, 
and Valencia, as well as for Temple 
oranges, and for Dancy tangerines. Per- 
centage of total soluble solids was signifi- 
cantly higher in the expo.sed fruit of all 
varieties tested. Total acid averaged some- 
what hieher in the outside Temple fruit 
than in that from the inside branches, while 
Danev tangerines showed the reverse differ- 
ence. Round oranges, including early, mid- 
season, and late varieties, showed no sig- 


nificant difference in total acidity between 
fruit collected from inside and outside 
branches. 
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TABLE 1 — iNh'LUENCE Of- Insolation on Total Soluble Solids, Total Acid and 
Vitamin C (Ascorbic Acid) Content oi- the juice of Florida-Grown Round 

Oranges 


' - - - 


■ 

1" Total' 

soluble 

1 


Vitamin C 

Variety and 

Fruits 

tested 

solids 

Total 

Acid 

content 

date of test 

Exposed 

Shaded 

Exposed 

Shaded 

Exposed 

Shaded 

Exposed 

Shaded 


fruits 

fruits 

fruits 

fruits 

fruits 

fruits 

fruits 

fruits 


Number 

Number 

Percent 

Percent 

Percent 

Percent 

Mg 'ml. 

Mg. /ml. 

Parson Brown: 









Nov. 10, 1938 

50 

52 

1 1 33 

9 53 

1.284 

1 190 

0 62 

0 50 

Nov. 4. 1940 

50 

50 

10 15 

9.25 

1 042 

1 340 

.62 

.48 

Nov 15, 1940 

50 

50 

10.60 

9.33 

944 

1.126 

53 

.40 

do 

50 

50 

11 13 

10.43 

1.346 

1 230 

'll 

49 

Average . - 

50 

50 5 

10 80 

9.64 

1 154 

1 222 

.60 

47 

Hamlin : 









Nov. 4. 1940 

50 

50 

9 84 

8.98 

040 

000 

57 

.49 

Nov. 15, 1940. 

50 

50 

8.93 

8.43 

.004 

948_; 

54 

45 

Average 

50 

50 

9.39 

8 71 

922 

.969 

56 

.47 

Pineapple . 









Dec. 17. 1937 

55 

51 

1 1 33 

9.53 

1.784 

1,190 

62 

50 

do 

45 

44 

9 98 

8.73 

1 190 

1.280 

53 

45 

Dec 21, 1937 . 

46 

48 

9 71 

7 07 

1 002 

.990 

40 

.41 

do 

51 

50 

9 46 

8 91 

1.158 

1 054 

58 

50 

do 

5Q 

51 

10.66 

9,23 

1 434 

1.422 

63 

55 

do 

52 

51 

10 66 

9.20 

1 430 

1.422 

64 

55 

Jan. 20. 1938 

55 

50 

9.89 

8 00 

1 018 

984 

43 

34 

do 


53 

9 50 

8 10 

604 

535 

34 

78 

do . 

50 

50 

11 79 

0 84 

1 130 

084 

48 

.38 

do - 

50 

50 

10 59 

0 70 

081 

1.022 

47 

39 

Feb 2. 1938 

50 

50 

1 1 66 

1 1.26 

1 062 

1 062 

50 

57 

do 

50 

50 

1 1.71 

11.06 

028 

944 

57 

51 

do 

50 

50 

12 31 

11.91 

078 

077 

.56 

5 1 

do 

50 

50 

11.73 

11 13 

.872 

888 

56 

48 

do - - , _ 

50 

5 0 

17 98 

12 38 

1.010 

i.002 

63 

.56 

do 

50 

50 

, 12.83 

12 38 

900 

802 

5^ 

A q 

Nov. 20. 1940 

50 

50 

1 11.62 

10 62 

1 76^ 

1 374 

69 

.52 

Average 

50 Q “ 

49 0 

^nj)'8 

10.05 

■ 1 073 

1 057 

' 55 

47 

Indian River: 









Dec. 21. 1937 

49 

50 

10 03 

9.53 

1 613 

1.414 

.51 

.42 

do - - . 

56 

50 

1 10.58 

9.23 

1,147 

1 268 

39 

35 

do 

51 

55 

! 11.43 

9.73 

1 716 

1 750 

52 

.38 

Average 

“5 7 

' 5r7 

' 1 0 68 

9750 

T.490' 

1 477' 

47 

.38 

Seedling 









Jan. 9, 1937 

25 

75 

12,84 

11.86 

1.466 

1 570 

62 

.52 

do - 

50 

75 

1 1 71 

10.64 

1.109 

1.316 

.62 

.50 

Jan. 23, 1937..-. 

75 

25 

12.53 

11.43 

1 138 

.1 777 

.59 

.50 

Feb. 2. 1937 . 

25 

25 

I 12 64 

12.53 

1.162 

1.193 

.59 

.49 

Average - . . 

l^Li/ 

'^7 

\j}2yy 

jT. 62 _ 

r 2 41 ' 

i 7338 

r : 

.50 



WINSTON: CONTENT AND JUICE QUALITY 


67 


Valencia: 



i 






Jan 9. 1937 

25 

25 

10.64 

10.1 1 

1.870 

1.864 

60 

.50 

Jan. 16, 1937 

25 

25 

10.21 

8.11 

1 217 

1 126 

53 

.36 

Jan. 23, 1937 

25 

25 

10.03 

8.83 

1 074 

1.220 

50 

.43 

Feb. 13. 1937 ; 

25 

25 

10.50 

9.70 

1.094 

1 142 

.39 

.32 

do 

25 

25 

9.90 

8.50 

1.122 

1.074 

45 

.34 

Feb. 20. 1937 

26 

26 

10.34 

9.24 

1 054 

1.086 

.49 

.37 

Mar. 13. 1937 

26 

27 

10.67 

10.00 

1.094 

1 070 

.42 

.34 

do . _ 

31 

26 

10.90 

8.67 

1 022 

1 002 

.47 

.36 

Apr 16. 1937- . 

25 

25 

11.15 

9.65 

.960 

934 

38 

.30 

do . 

27 

28 

11.50 

8.75 

908 

824 

.47 

.34 

May 12. 1937 

28 

31 

I 1.80 

9.73 

904 

.764 

39 

.28 

do 

36 

34 

1 1.73 

8.09 

774 

.649 

.43 

30 

May 22. 1 937 

12 

1 2 

12.26 

9.71 

690 

607 

43 

.37 

June 4. 193 7 

24 

24 

9.16 

8.65 

592 

582 

.39 

.37 

Average 

25.7' ' 

25.6 j 

"10.77 

9.12 

“ 1 027 

.996 

45 

36 

Average for all 





■ " 




varieties 

41 

40.! 

10.98 

9.76 

1 103 

1.103 

52 

.43 


TABLE 2. — Influence of Insolation on Total Soluble Solids, Total Acid and 
Vitamin C (Ascorbic Acid) Conti nt of the Juicf of Florida-Grown Temple 
Oranges and Dancy Tangerines. 


TEMPLE ORANGES 





1 'Total' 

soluble 



Vitamin C 

Date of 

Fruits 

tested 

1 solids 

Total 

acid 

content 

T c.st 

Exposed 

Shaded 

Exposed 

Shaded 

Exposed 

Shaded 

Expo.sed 

Shaded 


Fruits 

Fruits 

Fruits 

Fruits 

F'ruits 

Fruits 

Fruits 

Fruits 


Number 

Number 

Percent 

Percent 

Percent 

Percent 

Mg./ml. 

Mg./ml. 

Dec. 2L 1937- 

52 

50 

10 53 

9 22 

1 450 

1.482 

0 50 

0 44 

.Ian 20, 1938 

53 

55 

11.89 

1 1 09 

1.205 

1.070 

53 

45 

Feb 11. 1943 

50 

50 

13.29 

11 99 

1 458 

1 340 

68 

58 

do - - - 

50 

50 

13.49 

12.99 

1.644 

1 744 

.58 

.51 

Average 

51.3 

51.3 

12,30 

11.32 

1.439 

1.409 

57 

.50 

Jan. 20. 1938 

To “ 

50" “ 

10 84 

9.79 

1.082 

.928 ' 

747 

38 

Feb 1 1. 1943 - 

50 

50 

14.18 

12 79 

1.616 

1.623 

.59 

.49 

do 

--.50 

50 

12.19 

11.39 

1.344 

1.268 

.58 

.51 

Average 

50 

~"50 “ 

12.40' 

11.32 

1.347 

"1.273"" 

.55 

.46 


DANCY TANGERINES 


Dec. 

12, 1936-.„- 

27 

27 

9.63 

7.80 

0.912 

1.086 

.024 

0.16 


do 

25 

25 

9.32 

7.20 

0.751 

0.872 

26 

.22 


do 

25 

25 

9.40 

6,12 

.666 

.662 

31 

20 

Dec 

22, 1936 . 

25 

25 

10.30 

8.10 

9?4 

1.228 

.37 

.33 


do 

25 

25 

10.95 

9.10 

1.264 

1.399 

44 

.33 


do 

25 

23 

10.60 

8.90 

1.395 

1.432 

.29 

.24 


do 

25 

25 

10.90 

8.60 

1.392 

2.011 

.35 

.24 

.Ian. 

9, 1937 

25 

25 

10,61 

8.21 

,649 

908 

.20 

.18 

Jan. 

23. 1937 

25 

25 

10.83 

9.33 

.710 

.760 

.20 

.17 

Feb. 

6 . 1937 

25 

75 

11.29 

9.75 

660 

.714 

.21 

.16 

Feb. 

20. 1937 

31 

30 

11.00 

10.38 

.662 

.784 

.20 

.16 


Average — 

25.7 

" 25.6** 

10.44 

8.50 

.908 

1.078 

.28 

.22 



2-AMINO-PYRIDINE, A PROMISING INHIBITOR 
OF DECAY IN ORANGES' 


Jntroditctton 

Antiseptics have long" been used for 
checking decay in citrus fruits. For this 
purpose they must possess high fungicidal 
proi)erties, and at the same time be non- 
in jnrious to the commodity or to those who 
consume it over a long period. A number 
of chemicals that will give the desired de- 
gree of decay control are so toxic to animals 
that their use on foodstuffs is not permissi- 
ble. Yet it is reasonable to a.ssume that if 
the search is carried on long enough, some- 
one will find an excellent decay inhibitor 
that meets all requirements of the health 
authorities. 

With this objective in view, the U. S. De- 
partment of Agriculture Subtropical Fruit 
Field Station at Orlando, Florida, continued 
throughout the season of 1946-47 a .search 
for an outstanding effective but safe ma- 
terial for treating citrus fruits to prevent 
the development of decay at any time during 
the marketing ])enod. In the 1946-47 season 
several hundred compounds of established 
fungicidal or fungistatic ijroperties, includ- 
ing a number of pyridine derivatives, were 
used in screening tests on oranges to de- 
termine their decay-inlii biting qualities, 
h^rom this number several were outstanding 
for rot control, but the ^-amino-pyridine, 
hereinafter referred to as “2-AMP'' foi 
brevity, gave the* most promising results. 

'By J. R. Winston, sen. or horticulturist, G 
A, MECKSTROTH. associate pathologist, and G, 
Lee Roberts, scientific aide, Dwmon of Fruit 
and Vegetable Crops and Diseases, Bureau of 
Plant Industry, Soils, and Agricultural Engi- 
neering, Agricultural Research Administration, 
U. S, Department of Agriculture. 

*The use of this material was suggested by 
the American Cyanamid Company, which sup- 
plied samples for screening tests. 


Inasmuch as pyridine is a natural constit- 
uent of bone oil, there appeared some basis 
for suspecting that use of 2- AMP* might 
meet the requirement of being non-toxic. 
Concurrently with the execution of the tests 
reported herein, other agencies have ini- 
tiated feeding experiments to ascertain 
whether the material could be applied to 
oranges without detriment to the consumers 
of treated fruit. These tests have not been 
completed, nor have the findings to date 
been released. Pending a determination of 
the toxicity of this material its use on fruit 
is not sanctioned. However, enough fruit- 
treating experiments have been executed to 
justify the release of a progress report on 
this phase of the .study. 

The first dipping tests made witli this ma- 
terial at the Orlando laboratory were set up 
in early November, 1946. During the season 
more than 245 experimental lots totaling 
more than 13,000 fruits were used to evalu- 
ate 2-AMP as an inhibitor of decay in Flor- 
ida oranges. 

Experimental I'kocedurl 

The.se studies were confined almost ex- 
clusively to oranges that were ripe enough 
for market at the time of the testing under 
discussion. Such varieties as Parson Brown, 
Hamlin, Pineapple, Seedling, and Valencia, 
jiroduced on mature trees, were used in their 
respective ripening seasons. 

Upon delivery of the oranges to the lab- 
oratory from the groves, all lots of fruit 
were washed. While still wet they were 
transferred to a room maintained at 85 °F. 
and 90 percent relative humidity. Here 
they were subjected to ethylene gas for 4S 
to 60 hours to accelerate the development 
of stem -end rot; however, the gassing treat 
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merit renders fruit less liable to green mold 
rot. 

The fruit was treated within a few hours 
after the gassing period. Some lots were 
immersed for a fixed period of 10 seconds 
in varying concentrations of 2- AMT* in 
water or in wax emulsion diluted to pro- 
portions commonly applied to citrus. In 
other experiments with a constant concen- 
tration of the antise])tic, the temperature of 
the bath was varied from SO" to 125^ F.. 
and in still other tests the length of the ex- 
posure to the bath ranged from 10 seconds 
to ?t minutes. None of the treated lots were 
rinsed subsequently to remove the adhering 
chemical. The dipped fruit was placed in 
trays to dry in open air, then transferred 
to a holding room. 

Inasmuch as 2- AMP is somewhat volatile, 
it seemed advisable to explore the possi- 
bilities of applying this material to fruit in 
much the same manner as diphenyl, a vola- 
tile fungistat, by means of treated wrapping 
tissues or case liners. 'I'he wraps were 
treated by immersing them in an alcoh.olic or 
vvater-wax-emulsion solution of 2-AMP. 
hung on lines to dry, and then stored for 
future use. The first test with treated wraps 
was made March 11, The fruit was 

wrapped and packed in the usual manner, 
then transferred inimerliately to the holding 
room. 

Some inoculation experiments with green 
mold, I’enicilliuni digitatnm, were conducted 
on oranges harvested and inoculated the 
same day. 1'he fruit was washed, pricked 
w'ith ten needles to dejUhs of about Imni,, 
and dipped in a rich suspension of fresh 
s])ores taken from rotting oranges. The in- 
oculated lots were held in a near saturated 
atmosphere at 70® F. for varying lengths of 
time before treatment with the antiseptic in 
w'ax emulsion. After application of 2-AMP. 
the fruit was surface dried in moving air 
and promptly placed in crates lined with 
paraffin paper, to assure the maintenance of 
an environment of high humidity, and 
promptly placed in the holding room, which 
was continuously maintained at about 80 


percent relative humidity and 70*’, a tem- 
perature favorable to the development of 
the principal rots of Florida citrus fruits. 
The uninoculated lots were insi)ected weekly 
over a period of three weeks, long enough 
to cover mo.st marketing operations, while 
the inoculated oranges were inspected at in- 
tervals of three days over a nine-day period. 

Results 

2-AMP in ivaler or wax etnu/ston : The 
preliminary tests wdth 2-AMP, ranging in 
concentration from 10 to 2-1/2 percent, in 
water as w^ell as in a wax emulsion com- 
monly used on fruit as a fruit dip, were re- 
peated several tinier with early and mid- 
season oranges. 

Inasmuch as all lots were subjected to 
ethylene gas, a treatment w^hich is followed 
by less green mold than is ordinarily found 
m nongassed fruit, this rot developed in 
too small amounts even in the non-treated 
check lots to permit of safe interpretation. 
Therefore, only the data on stem-end rot 
( Phomopsis citri or Diplodia natalensis ) 
will be considered in the initial tests. 

Results reported in Table 1 show a re- 
markable control of stem-end rot by 2-AMP. 
In a water medium 10 percent 2- AMP gave 
the greatest control while 2 1/2 percent 
gave the least, and the difference in decay 
suppression between the 10 ]>ercent and 5 
])er cent solutions was not great. With fruit 
dipped in wax emulsion containing 2- AMP, 
the 2 1/2 percent solution w^as almost as 
effective as the 10 percent. 

With these feeler tests on mid sea son or- 
anges as a background, experiments w^ere 
conducted with Valencia oranges immersed 
for 10 seconds in 5 and 10 pecent 2-AMP 
in w'ater. Similar concentrations of the 
chemical were incorporated in the water 
phase of the wax emulsion, as another prac- 
tical method of application for commercial 
operations. Table 2 gives the results from 
six groups of 11 tests lots each. 

Tn the series treated with 2- AMP in 
water, the miscellaneous decay, mostly side 
rot, was not of sufficient magnitude to be 
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conseijuential. The greatest amount of 
green mold, .‘i.l percent was found in the 
untreated check, and the least, l.i? percent, 
in the fruit treated with Id percent 2- AMP. 
However, stem-rot increased in the water- 
dipped checks from 0.9 percent in 7 days to 
percent a week later, and to 70.2 per- 
cent after another week. I'he fruit dipped 
in 5 percent 2-AMI’ in water had 2.4' per- 
cent, 2.5 percent, and 0.8 percent stem-end 
rot, at the end of the first, second and third 
wrecks respectively, whereas Id percent so- 
lution of 2-AMP gave 1 .*i, 2.0 and 2.5 per- 
cent. Decay from all causes finally con- 
sumed 7?k8 percent of the untreated fruit, 
and 5.8 and 4.2 percent in the lots receiving 
the weaker and stronger concentrations of 
2-AMP respectively. When similar propor- 
tions of 2- AMP w'ere added to the emulsion, 
the resultant decay control was of very 
nearly the same magnitude as with the 
water solution. 

A consideration not evaluated in the table 
above is chemical injury to the rind of 
treated fruit. A trace of browti, slightly 
sunken spots, probably chemical injury, was 
observed in three of the eleven lots, foil own- 
ing the application of 5 percent 2-AMP in 
W'ater. 'Fhe blemish increased measurably 
hut ])robal)ly not im])ortantly, commercially 


speaking, during the holding period. No 
rind injury was observed on fruit receiving 
emulsion containing 5 percent 2-AMP. 
However, the JO percent solutions in emul- 
simis as well as in water caused an appre- 
ciable amount of rind injury which in- 
creased in number of affected fruits with the 
extension of the holding period, and w'hich 
doubtless was present in sufficient propor- 
tions to be commercially significant. Rind 
injury developed more on the fruit treated 
with W'ater solutions than on that treated 
with an emulsion containing the antiseptic. 

2rAMP in wiUcr dip for lo seconds, 1 
niiiNitc, *1 minutes’ In another series of ex- 
periments w'ith gassed oranges, table 3, a 5 
percent water solution of 2-AMP was ap- 
plied to the fruits for 10 seconds. I minute, 
and 3 minutes, respectively, at a urn form 
concentration of 5 jiercent In none of the 
lots did the miscellaneous wastage, mostly 
side rots, amount to as much as 2.0 ])ercent, 
even after 3 weeks* holding. I likewise, 
green mold increased to only 2.4 percent in 
the cht'ck fruit, and to not more than l.ff 
percent in the treated lots. In the case of 
stem-end rot, decay control w'as very effec- 
tive with no significant differences due to 
the duration of the dij). 

Not more than a trace of rind injury was 


rABJ.P 1 — 'I'o'iAi SrKM-Krvi in (L\.sski) Marly and Midsea.son ()ran(;es 
Several Monckntrtations of 2-Amino- Pyridine — Hel‘d c Weeks at 



No. 

No. 

'Preatment 

Tests 

Fruit 

Check — water 

*3 

75 

10% 2-amino-pyridine in water 

3 

75 

Check — water 

9 

242 

5% 2-amino-i)vridinc in water 

9 

241 ‘ 

2 1/2% “ do 

9 

^ 244 

Check — emulsion 

4 

100 

10% 2-amino‘pyricline in water 

4 

100 

5% do 

4 

100 

2 1/2% do 

4 

100 


I )l FFED I N 

7t)^'' F 

Stem-end 

Rot 

Percent 


57.8 

1.3 

05.3 

4.1 

9.4 

47.0 

4.0 

3.0 

5.0 



TABLE 2 — Decay in Gassed Oranges Treated with 2-Amino-Pyridine (10 Second Dip, no Subsequent Rinsing) 
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detected in a few of the dipped fruits, and it 
was not in sufficient amount in any test to 
be of commercial significance; in fact, the 
injury may have been due to some factor 
other than the antiseptic. 

2-AMP at 80^\ 100^, 125^/^.: Still an- 
other series of experiments was run to de- 
termine whether the fungicidal ])roperties of 
2-AMP could be increased by raising the 
temperature of the treating bath from 80° to 
12r>° F The time of exposure was 2 minutes 
in all cases. Two water check temperatures, 
80° and 125°, were selected since they 
represented the extreme limits at which the 
antiseptic was applied. Table 4 gives the 
different categories of decay cumulatively. 

Again the miscellaneous decay, mostly 
side rot, was of no consequence since the 
maximum amounted to only 2.2 percent after 
a 21 -day holding period; likewise green 
mold, which developed to some extent in all 
treatments, was of minor importance since 
the maximum after 3-weeks' holding was 
only 2.5 percent. 

In the 80° F. water checks there was 
slightly more stem -end rot at the first, sec- 
ond, and third inspections, respectively, than 
at the corresponding inspection of the 125° 
check. 

In the case of the fruit treated with 5 
percent solution of 2-AMP, a progressive 
but slight decrease in stem-end rot was ob- 
served at each of the weekly inspections as 
the temperature of the bath was raised from 
80° to 100°, and then to 125 °F., the last 
temperature being that at which the usual 
commercial color-added or dye treatment is 
applied. 

Various other tests ivith 2- AMP : Supple- 
mentary tests were set up to determine 
whether: (1) aqueous solutions of 2-AMP 
would deteriorate rapidly on standing; (2) 
it would mix with solutions used for the 
color-added treatment; (3) it would be coui- 
patible with the wax emulsion in common 
use; (4) a spreading agent would increase 
its efficacy; and (5) wrapping tissue, 
treated with this material would check de- 
cay. 

Refuse of 2-AMP': Results from three 


tests indicate that an old (used) water so- 
lution of 5 percent 2-AMP was about as 
effective after one and two weeks’ standing 
as when freshly prepared. The non-treated 
lots had 64.5 percent total decay ; those 
treated with fresh solution developed 5.6 
percent; and those treated with a 2-weeks- 
old solution, 6.5 percent in three weeks. 

2-AMP in dye: 1'he antiseptic apparently 
was not impaired when mixed with the 
^‘color-added’’ dye solution, nor w^as there 
any apparent change in the coloring proper- 
ties of the dye, as indicated in two tests in 
which no decay developed mi treated lots 
while 42 i)ercent decay was noted in the 
check lots, 

2-AMP ix'ith Tvax cmuisiou . The anti- 
septic mixed well with seven lots of wax 
emulsion used on fruit and retained usual 
decay-repressing properties. 

2- AMP Tvith spreading agent . Kvidence 
obtained from four tests indicated that 
decay-inhibiting properties of 2-AMP were 
not increased by the addition of 0.1 percent 
of Vatsol O. T. The average of four tests 
gave 68.5 percent total decay in three weeks 
in untreated check lots, 7.8 percent in the 
lots treated with 5 percent 2- AMP in emul- 
sion, and 9.0 percent where the spreader 
was added. 

2-AMP in 7urapping tissue: Plain wrap- 
ping tissue impregnated with a 10 percent 
solution of 2- AMP in isopropyl alcohol was 
moderately effective in checking decay in 
three lots of dead-ripe Seedling oranges in 
March as is shown by the average of three 
tests. After three weeks’ holding the fruit 
in untreated wraps had developed 44.8 per- 
cent stem-end rot and 27.6 percent green 
mold, while that in treated wraps showed 9.8 
percent stem-end rot and 5.8 percent green 
mold. Decay from all causes amounted to 
73.7 percent in the check lots and 18.6 in 
the treated fruit.’ It is interesting to note 
that considerable rind injury characterized 
by scattered brown, slightly sunken spots 
developed slowly in each of the lots wrapped 
in treated tissues. This blemish was not 
noticeable until after the first week. 
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TABLE 4— Decay IN Gassed Oranges Treated WITH 5 Percent 2-Amino-Pyridine Solution in Water (2 Minute 
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Somewhat later, during the Valencia sea- 
son, plain wrapping tissue was treated with 
5 percent and 10 percent 2-AMP in wax 
emulsion. After drying, these wraps were 
used with three lots of fruit. 

After days 73. 3 percent decay from 
all Causes had developed in the check fruit. 
Of this 72.0 percent was stem-end rot and 
1.3 percent green mold. In the same length 
of time 10.7 jiercent stem-end rot, 2.0 per- 
cent green mold, and 0.0 percent decay from 
all other causes appeared in the fruit 
wrapped with tissue dipped in wax emulsion 
containing .5 percent 2- AMP. 

The control of decay in fruit covered with 
tissue impregnated with 10 jjercent 2- AMP 
in wax emulsion was no greater than with 
that in the wraps with the weaker dosage, 
to wit, there was 14 perceni rot from aO 
causes, of which 13.3 percent was .steni-eno 
rot and 0.7 percent green mold. 

Inoculation experiments 'icith '‘1-AMP and 
teith sodium ortho-pJicnyPphenatc. Inocu- 
lation ex])eriirents were initiated in which 
freshly wounded oranges were inoculated 
with .‘‘pores of the green mold fungus and 
later treated at intervals with a 5 and a 10 
percent solution of 2-AMP in wax emul- 
sion. In a similar series of experiments 
I 1/4 percent sodium ortlio-phenyl-phenate 
was added to the wax emulsion. The re- 
sults of the tests, conducted under more 
extreme conditions than are likely to pre- 
vail in commercial practice, are given in 
Table 6. 

Under these extreme conditions fruit 
treated with 10 percent 2- AMP in wax 
emulsion within a few hours after inocula- 
tion held up well for nine days. A pro- 
gressive decrease in decay repression was 
noted with the increase of the time interval 
between inoculation and antiseptic treatment. 
When the concentration of 2-AMP was 
reduced to 5 percent its mold inhibiting 
properties were greatly weakened. 

Under the same extreme conditions 1 1/4 
percent sodium ortho-phenyl-phenate failed 
to give a lasting protection against green 


mold development, although it retarded 
spoilage more effectively than 5 percent 
2-AMP. It is interesting to note that when 
the antiseptic was applied 8 hours after 
inoculation, the repression of decay was 
more effective than when the application 
was made at a greater or less interval after 
inoculation. In none of the separate tests 
was the decay development 9 days after 
inoculation greater in the lots receiving 
the antiseptic 8 hours after inoculation than 
in those treated 4 hours after. There seems 
to be no satisfactory explanation for this 
phenomenon, which occurred on 9 separate 
occasions. 

Discussion 

The need for some effective means of 
checking decay in Florida citrus fruit be- 
comes obvious when it is seen that decay 
developed in approximately 50 percent of the 
untreated oranges in 2 weeks. While this 
rate is abnormal, it is sometimes en- 
countered in commercial operations, espec- 
ially when the fruit is ripe. 

Inasmuch as 2-AMP is a derivative of 
pyridine, which in turn is found in con- 
siderable quantities in bone oil, there may 
be some basis for assuming that it may 
prove to be acceptable material for treating 
fruit for the prevention of decay. 

For these tests no fruit drying facilities 
were available so all treated lots were placed 
in trays and set in the open air to dry. 
Sometimes the fruit dried rather quickly, 
but at other times, especially in cloudy or 
inclement weather, the drying time was 
several hours. Therefore, since injury is 
probably related to the length of time the 
fruit remained wet with the solution, it is 
probably unwise to place much emphasis on 
the rind injuries or to draw conclusions 
relative to the danger thereof in treatments 
given under commercial handling condi- 
tions. 

The 2-AMP antiseptic mixes well with 
the general run of wax emulsions commonly 
applied to citrus fruits, as well as with 
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water. Used solutions retained their effec- 
tiveness after standing for at least 2 weeks. 
An effective application can be made by 
passing the fruit through a small tank con- 
taining 5 percent solution 2-AMP in wax 
emulsion or in water, or probably by flood- 
ing the solution on fruit for a few seconds 
in order to assure a thorough coverage. 
The material also is compatible with the 
dye used in the color-add treatment. 

The evidence presented herein, although 
not closely paralleling that reported by E. F. 
Hopkins and K. W. Loucks in the June, 
1947, issue of Citrus Industry, tends to sub- 
stantiate their findings. These two investi- 
gations were conducted almost simultaneous- 
ly but independently and with fruit from 
different sources and under different con- 
ditions. 

Conspicuous absence of green mold rot 
in the Valencias was not unexpected, since 


the prevalence of this rot regularly dimin- 
ishes in the spring and summer. There 
appears no basis for assuming that the 
Valencia orange is less susceptible to green 
mold than the winter-ripening varietie.^ 
which fall a ready prey to it. The decline 
in the incidence of green mold in the spring 
seems to be associated with warmer weather 
and perhaps with less favorable humidity 
conditions. 

A ten percent concentration of 2- AMP 
was effective in checking green mold in 
inoculated oranges, but neither 6 percent 
2-AMP nor 1 1/2 percer:« sodium ortho- 
phenyl-phenate checked green mold rot in 
inoculated fruit satisfactorily under the 
conditions of the test; yet it is well known 
that the latter gives an excellent control of 
the rot under commercial conditions, which 
are far less harsh than those set up for the 
tests reported herein. 


TABLE 5 — Development of Green Mold in Inoculated Oranges Treated With 
Wax Emulsions Containing 2-Amino- Pyridine and With Sodium Ortho- 

Phenyl-Phenate. 


Treatment 

No. 

Tests 

Xo. 

Fruit 

Hours between 
inoculation and 
Treatment 

Days at 70° 

6 

F. 

9 

Check emulsion 

3 

78 

8 

Percent infection 
h:3.:5 100.0 loo.o 

10% 2-aniino-pridine 

3 

79 

4 

0 

1.3 

2.5 

do 

3 

78 

8 

1.3 

2.6 

6.4 

do 

3 

79 

16 

3.8 

8.9 

10.1 

do 

3 

79 

24 

15.2 

34.2 

40.5 

Check emulsion 

6 

228 

8 

94.3 

100.0 

100.0 

5% 2-amino-pyridine 

6 

228 

4 

7,0 

24.6 

37.3 

do 

6 

228 

8 

7.5 

18,4 

27.6 

do 

6 

229 

16 

: 27.9 

52.4 

56.8 

do 

6 

227 

24 

52.9 

70.9 

75.3 

Check emulsion 

3 

150 

8 

99.3 

100.0 

100.0 

1 1/4% Dow A^ 

3 

150 

4 

1.3 

14.7 

26.0 

do 

3 

150 

8 

0 

9.3 

18.0 

do 

3 

151 

16 

2.0 

24.5 

29.1 

do 

8 

152 

24 

15.8 

46.7 

53.3 


♦ Dow A — sodium ortho-phenyl-phenate. 
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2-AMP to wrapping tissues 
seems to be a promising method of appli- 
cation, especially since it does not bring 
about an attachment of the fungicide in a 
solid state to the fruit. Although 2-AMP 
has an odor, its presence on fruit could not 
be detected by smelling, nor did it affect 
the flavor or appearance of the juice of 
treated fruit. 

Summary 

A 6 percent solution of 2-aniino-pyridine 
(2-AMP) in water or in wax emulsion, 
applied to oranges after a 50 to 00-hoiir 
exposure to ethylene gas, gave very good 
to excellent control of decay in IHorida 
oranges. 

Plain wrapping tissue impregnated with 


2-amino-pyridine was effective in checking 
decay in seedling and Valencia oranges. 

Because of the relative absence of Peni- 
cilliuni rot during the period when the prin- 
cipal tests were made, the evidence of 
effectiveness against that fungus is not so 
striking as against the stem-end rot fungi. 

Limited evidence based on inoculations 
indicates that weak concentrations of 2- AMP 
may not be quite so effective as sodium 
ortho-phenyl-phenate against green mold 
for a short period. 2-AMP did not affect 
the flavor or appearance of the juice of 
treated oranges. 

rile feasibility of commercial use of 
2-AMP on citrus fruits, from the stand- 
point of possible toxic effects on consumers, 
has not as yet been determined. 


PREVENTION OF ENTRANCE OF INSECT 
PESTS AND DISEASES FROM FOREIGN 
COUNTRIES 


Arthur C. Brown 

Plant Commissioner j State Plant Board 
Gainesville 

It is unfortunate indeed that the speaker 
scheduled for this period, Mr. Arthur G. 
Watson, Assistant Collector of Customs, 
Tampa, Florida, is not able to be here and 
present a picture of foreign plant quarantine 
as viewed by one not primarily engaged in 
plant quarantine enforcement. 

The activities of Customs and plant quar- 
antine enforcement inspectors are closely 
related. The former are responsible for 
the regulation of entry of foreign commod- 
ities, largely from a revenue angle, while 
the latter are responsible for regulation of 
entry of plants and plant products to protect 
the agricultural interests of the United 
States from economic losses, sometimes of 
serious proportions, likely to follow entry 
of affected plants, fruits, etc., from foreign 


countries. As a matter of fact, rigid en- 
forcement of Customs regulations would 
deny plant quarantine inspectors the right 
to board any newly arrived air-or water- 
craft, or even insi)ect jdants until after Cus- 
toms had completed entry of the craft and 
officially disposed of its cargo. It is apparent 
that a procedure of this nature would se- 
riously interfere with the efficient applica- 
tion of plant quarantine regulations. 

Mr. Watson, a grove owmer himself, has 
been intensely interested in foreign plant 
quarantine enforcement since the inception 
of this branch of the Plant Board’s activi- 
ties in 1910 and has done everything within 
his authority to provide for the closest co- 
operation of Customs inspectors. This has 
resulted in a situation whereby the number 
of plant quarantine inspectors at Florida 
ports of entry totals not the number of 
Plant Board employees assigned any partic- 
ular port, but the combined number of Plant 
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Board and Customs inspectors at that place. 
This happy combination of effort has been 
the envy of other state and federal plant 
quarantine officials. 

I'he 1947 Legislature provided the funds 
requested by the Plant Board for operations 
during the biennium 1947-49. It is believed 
that the Board's Nursery and Quarantine 
Departments are operating effectively. This 
is true of the Grove Inspection Department 
in so far as the present personnel is con- 
cerned. However, it has been most difficult 
to find a sufficient number of qualified indi- 
viduals to fill all of the positions provided 
for in the (irove Inspection budget. If any 
of you know of anyone familiar with insects 
and diseases and their control and well 
informed as to citrus culture who may be 
interested in obtaining employment with the 
Board’s Cirove Inspection Department, 
please refer him to the Plant Commissioner 
at Gainesville. 

You are all interested in the possibility 
of entry of destructive citrus pests, particu- 
larly from foreign countries. Federal plant 
quarantines prohibit entry of citrus trees, 
budwood, etc., from foreign countries. Citrus 
fruits are prohibited from most foreign 
countries. The Board's regulations prohibit 
entry of all citrus trees, budwood, etc., from 
other states in the Union. Lemons only are 
permitted entry — after treatment designed 
to eliminate risk of entry of brown rot — 
from California and treated lemons and 
oranges are permitted from Arizona. All 
citrus fruits from other states are denied 
entry into Florida. 

It is easy to promulgate regulations seek- 
ing to prohibit entry of certain commodities ; 
it is far more difficult to enforce such regu- 
lations, particularly domestic quarantines. I 
do not believe that any of you will be sur- 
prised when it is stated that the tremendous 
development of motor vehicle transporation 
has made enforcement of domestic plant 
quarantines, except in well planned and ad- 
ministered eradication projects, almost im- 
possible. Therefore, so long as there persists 
in any part of the United States any major 


insect or disease affecting citrus the citrus 
industry of Florida is in jeopardy. 

All of you know that as a result of state- 
federal eradication activities official an- 
nouncement was made about fifteen years 
ago of the eradication of citrus canker from 
Florida, Alabama, and Mississippi. Similar 
announcement has never been made with 
respect to eradication in Louisiana and 
Texas, where federal -state eradication cam- 
paigns were in effect about 1944. At that 
time lack of appropriations made necessary 
discontinuance of the federal participation. 
Louisiana and Texas offici \ls have, to the 
best of their ability, continued the project. 
The situation in the two states at the time 
federal aid was discontinued was essentially 
as follows : 

Citrus canker infected trifoliata trees had 
been found in the old Satsunia area in the 
vicinity of Galveston and Houston, Texas, 
in 1943, and in one planting located south 
of New Orleans, Louisiana, in 1940. (No 
citrus canker has been reported from the 
Rio Grande \'alley since 1917.) 

The Texas Legislature in 1947 appro- 
priated $40,000 for completion of citrus 
canker eradication in that state. Although 
the Bureau of Entomology and Plant Quar- 
antine has not been able to obtain Congres- 
sional appropriations for canker eradication, 
Bureau officials have been able to allot some 
$15,000 from otl'ier sources and cooperative 
eradication activities are again under way 
in Texas, but not in Louisiana. 

Another development of which you should 
be informed is the rapid movement north- 
ward tlirough Mexico of the spiny citrus 
whitefly, or blackfly {Aleurocanthus wog- 
lumi Ashby), a pest that has demonstrated 
its destructive nature in Cuba and the Baha- 
mas, where citrus trees were either killed or 
severely injured. The infestation in Mexico 
has aroused tlie apprehension of citrus 
growers in Texas, Arizona, and California, 
who fear that unless the northward spread 
is checked blackfly will invade these states. 
The California Department of Agriculture 
has made arrangements with officials of the 
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Mexican government whereby California 
entomologists will go into the infected areas 
in Mexico and attemj)t to bring hlackfly 
under control. 

This insect is now effectively controlled 
in Cuba and the Bahamas by parasites and 
predators introduced from India by our 
federal Department of Agriculture. (Inci- 
dentally, your State Plant Board was largely 
responsible for interesting authorities in 
introducing these natural enemies.) We are 
informed that attempts to introduce para- 
sites into Mexico have not been successful. 
We are not informed as to whether this at- 
tempt was made by specialists of the United 
States Department of Agriculture or by 
growers in Mexico. It is imperative that a 
determined attempt to control hlackfly in 
Mexico be made before it spreads into the 
southwestern states. Once established there, 
it is houml to spread east\^ar<l and even- 
tually into Florida 

You will he interested also in contem- 
phUed change.s in the manner of inspection 
of passengers and baggage from foreign 
countries now being considered by the 
Bureau of luitomology and Plant Quaran- 
tine, the fe<lcral agency responsible for 
enforcement of foreign plant quarantines. 
.\rrangements have already been made for 
the inspection at Honolulu of passengers 
and baggage from the Orient, New Zealand, 
and .Australia, en route to the continental 
United wStates via Honolulu. Following the 
inspection at Honolulu, passengers will be 
allowed, after arrival on the mainland, to 
proceed to their destinations without fur- 
ther inspections. Now under consideration i.-^ 
the inspection at San Juan, J’uerto Rico, of 
passengers and baggage destined for the 
United States, and similar inspection at 
Mexico City, Mexico, of pas.sengers entering 
the United States through that country. 

The thought behind this inspection at 
foreign points instead of at ports of entry 
is an excellent one. Such inspection, togetlier 
with confiscation of contraband or pest- 
ridden plants or fruits, should prevent the 
entry of sueh material into this coxmtry. 


But there may he some question as to the 
wisdom of assigning to individuals located 
a thousand or n ore mile.s asvay the impor- 
tant task of protecting Florida’s agricultural 
and horticultural interests from invasion 
by alien plant pests. Such inspection must 
be performed by federal inspectors. These 
federal inspectors will be charged with the 
responsibility of protejthig the entire United 
States, and not one particular state or sec- 
tion. Their procedure must of necessity be 
a uniform one. Lhi fortunately, because of 
the wide diversity of climate and flora in 
the United States, uniformity of inspection 
of commodities moving into this country 
is not practical. It is for this reason that 
the State Plant Board has supplied funds 
and personnel for practically all foreign 
plant quarantine enforcement in Florida 
since 191G. Your Plant Board has pro- 
tested against the substitution of inspection 
at San Juan, Puerto Rico, for inspection at 
the ports of Florida, and has requested fed- 
eral authorities to consult with the Board 
and growers in l^'lorida before making effec- 
tive any change in the current inspection 
practices. 

ft is my suggestion that the Florida State 
Horticultural Society give thought to the 
desirability of adopting resolutions ad- 
dressed to the appropriate federal authori- 
ties on the following subjects : 

1. Need for federal appropriation to 
carry on state-federal citrus canker 
eradication activities in Louisiana 
and L'exas until such time as of- 
ficials feel justified in making an- 
nouncement that the disease has 
been eradicated from those two 
states, 

2. Need fiu* federal cooperation with 
Mexican authorities in the control 
or eradication of hlackfly in Mex- 
ico. 

3. 'Phe need for conferences between 
the State Plant Board and growers' 
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organizations in Florida on one 
hand, and officials of the Bureau of 
Entomology and Plant Quarantine, 
United States Department of Agri- 


culture on the other, before any 
change is made in the present man- 
ner of inspecting passengers and 
baggage from Puerto Rico. 


GRASSHOPPER CONTROL IN CITRUS GROVES 

IN FLORIDA 


James T. Griffiths, Jr.', John R. King*, 
W. L. Thompson* 

Citrus Experiment Station 
Lake Alfred 

Tn May, 1947, grasshoppers of the species 
Schistocerca americana (Drury) were re- 
ported as doing damage in citrus groves in 
southeastern TIillsborough C'ounty. vSince 
this grasshopper was formerly thought to 
cause damage only in the fall of the year, 
the situation was regarded as abnormal and 
potentially serious. A survey indicated that 
grasshoppers were abundant over a fairly 
wide area and that some control measures 
would be necessary. The following is an 
account of the 1947 infestation and a review 
of the control program proposed for this 
pest. 

In the fall of 1946, heavier than normal 
populations of grasshoppers were present 
in western Polk and southeastern Hills- 
borough Counties. Benzene hexachloride 
.was used as a dust (0.6% gamma isomer) 
and as a spray at the rate of 2 to 3 pounds 
of wettable powder (6% gamma isomer) 
per 100 gallons of spray. This proved to be 
an effective control measure. Tn January 
and again in March of 1947 casual obser- 
vations were made and it was noted that 
adult grasshoppers were in the fields. It is 
not known at present whether these repre- 
sented relatively newly emerged adults or 


* Associate Entomologist, Citrus Experiment 

Station, Lake Alfred. Florida. 

* Grove Inspector. State Plant Board, Gaines- 

ville. Florida. 

^ Entomologist. Citrus Experiment Station. 
Lake Alfred. Florida. 


whether they were left from the fall genera- 
tion. The fall of 1946 was abnormally 
warm and it is suggested here that there 
may have been at least a paitial or possibly 
a complete extra generation in the fall. 
In any case it appears that the warm fall 
and winter offered favorable overwintering 
habitats aiirl this was a major factor in the 
abnormal increase in grasshopper numbers 
in 1947. 

There was a heavy hatch of grasshoppers 
about May 1, 1947. The last of May showed 
a population which was generally about 
1/3 to 1/2 grown. By late June a few of 
these individuals had grown wings and were 
present as adults. Adults continued to ma- 
ture and in late July most of the grasshop- 
per population was in the adult stage. There 
was some ovij)osition in late July and eggs 
began to hatch shortly after August 1. 
Through the cooperation of the Bureau of 
Entomology and * Plant Quarantine, Mr. 
Andrew Frazier came into the state in July 
and he was able to make a thorough survey 
of the infestations. He found the grasshop- 
pers mainly in the area south of Plant City 
in Hillsborough C'ounty,, both north and 
south of Lakeland in Polk County, and in 
scattered places from Bartow to Wachula 
in Polk and Hardee Counties. There were 
occasional infestations on the east coast, 
but they were of minor importance. In the 
central part of the state, it appeared that 
grasshopper infestations were associated 
with areas where crab grass was the pre- 
dominant type of cover crop and where 
groves were adjacent to old vegetable fields. 
Groves had become infested both from adja- 
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cent fields and from hatch within the grove 
itself. 

The second generation of hoppers hatched 
throughout August with the bulk of the 
hatch occurring between August 15 and 
August 25. From 50 to 100 individuals 
hatched from each egg pod and these re- 
mained clustered together in a colony for 
more than a week. These nymphal grass- 
hoppers grew and iDegan to reach maturity 
in mid- September. October 10 marked the 
peak of maturation and following that date 
the bulk of the population was present as 
adults. I^p to November 1, no copulation 
or ovi position has been observed in the 
field. Whether a partial third generation 
may occur remains to be determined. Dam- 
age was most serious in June and earh 
July and again in September and October. 
These periods coincided with times when 
young grasshoppers were more than half 
grown. Apparently they feed most heavily 
at that time in their life history. As very 
small individuals and as adults they do a 
minimum of damage to citrus foliage. 

Control by Insecticides 

A review of recent literature on grass- 
hoppers control (Hinnian, 1947; Weinman, 
1947; and List, 1947) indicated that 3 new 
chlorinated hydrocarbons were showing 
promise for grasshopper control. These 
were benzene hexachloride at about 0.3 lbs. 
of gamma isomer per acre, chlordane at 1.0 
lb. per acre and chlorinated caniphene at 
3.0 lbs. per acre. These dosages are arbi- 
trary averages, but they seem to represent 
approximate figures at which other workers 
were obtaining control. Since citrus groves 
ordinarily require more spray or dust than 
vegetable or field crops, it was decided to 
try these materials for toxicity to grasshop- 
pers and if they appeared satisfactory, they 
would be applied at the rate of 50% more 
toxicant per acre than the figures cited 
above. A total of 9 experiments were per- 
formed on a field scale. Plots varied in size 
from 1 to 6 acres. These tests were per- 
formed between July 16 and October 26. 


The first 2 experiments were performed 
in mid-July in a grove where a heavy grass- 
hopper population was present. The dusts 
were applied by airplane both in the grove 
and in adjacent grasslands. It was de- 
termined from these preliminary tests that 
an airplane flying each middle of a grove 
was a satisfactory method of application 
for grasshopper control ; benzene hexachlo- 
ride, chlorinated campheiie, and chlordane 
were satisfactor\ toxicants ; and that re- 
sults were much better where the cover 
crop was cho})pcd prior to treatment. 

Only 1 experiment is being reported in 
detail. In this test 4 materials, chlordane, 
chlorinated campheiie, benzene hexachloride, 
and thiophos 3422, were used both as w'et- 
table powders and as dusts. I'he grove was 
composed of large grapefruit and orange 
trees and each plot contained 2 acres. Sprays 
were applied by a ‘’Speed Sprayer” and 
dusts with a conventional ground duster. 
Treatments were randomized and they were 
adjacent to each other. In all instances the 
cover crop was chopped prior to spraying 
or dusting. I'reatments were applied on 
the mornings of August 18 and 19. All 8 
treatments gave excellent initial mortality. 
Counts were made by counting the number 
of adults seen while walking through a 
given number of rows. Initial populations 
found in the adjacent untreated areas were 
taken as standards and all percent reductions 
were based on these figures. 'Fable I shows 
the dosages and the percent reductions at 3 
intervals following the treatment. After 
7-8 days the populations in the adjacent 
untreated areas were materially reduced. 
This was undoubtedly at least partly due to 
migration into the treated plots. It will be 
noted that chlordane and chlorinated cam- 
phene gave more prolonged control than 
did either benzene hexachloride or thiophos 
3422. This fact was also substantiated by 
caging adult grasshoppers from each of the 
plots and observing mortalities at 24 and 48 
hours after caging. No treatment was suc^ 
cessful in preventing reinfestation from 
adjacent areas for more than a few days. 
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'Fhi.s fact emphasizes the importance of 
treatment not only of an infec ted grove, but 
of adjacent areas as well, if completely sat- 
isfactory control is to be obtained. In cases 
where both the grove and adjacent grass- 
lands were treated in July, no further dam- 
age was done and the second generatio!i 
produced only an occasional ho])per in the 
area. 

The experiment reported in detail above 
was typical of the results obtained elsewhere. 
Several factors were demonstrated conclu- 
sively by observations on these controlled 
experiments and also by observations where 
commercial groves were treated by care- 
taker or owners, 'fliiophos 3422 is not 
further considered in this paper because of 
its non-availability at present and because 
too little is known concerning its toxicity 
to fruit and to warm blooded animals. As 


later experiments developed, it was evident 
tha* sotre slight modifications could be made 
in the dosages noted in Table I. Table II 
shows the toxicant per acre required for 
control and the amount of dilute material 
for j*ome of the standard formulations. All 
recommendations are based on pounds of 
actual toxicant per acre. Although this is 
a departure from usual reconimendation.s 
for spray or dust on citrus, it was definitely 
established that this method works satis- 
factorily. The only requirement is that the 
material be dispersed evenly over both the 
frees and the cover crop. In young groves 
that are clean cultivated or in open fields 
the dosage may be reduced about 33 percent 
and still give satisfactory control. Dusters 
should be driven slowly and the dust applied 
primarily to the lower 6-R feet of the tree 
and to the cover crop. 


TAHLK I. 


C ONTKOI. KFFt(TKl) ISV F'ork Sl'kAVS AND DuSTS 

'rreatmenl 

1 IJ)s. 'foxuant 
per acre 


Chrlordane spray ‘ 

i.n 


Clilordane dust® 

1.5 


Chlorinated 

C’aniphene spra\ 

4 5 


Chlorinated 

Camphene dust' 

4.5 


Benzene 

Hexachloride spray** 

0.45 


Benzene 

Hexachloride dust* 

0.45 


Thiophos 3422 spray’ 

0.45 


Thiophos 34*22 dust* 

0.45 

1 

Untreated 



‘ 50% wettable 
" 5% dust 
* 33 1 / 3 %' wet table 

' 10%- dust 
' 6 % wettable 
" 1 % dust 


ON ( iKAS.SHOl'PKkS IN A ClTkUS (iROVii 


% Keduction After 


I (lav 

3-1 days 

7-H (lavs 

95 

82 

81 

94' 

94 

89 

94' 

■ 90 

89 

9G 

9G 

83 

98 

89 

71 

87 

91 

68 

90 

90 

74 

92 

' 91 

71 

0 

0 

71 


' 15% wettable 
‘ 1% dust 
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All .spra> recommendations m this papet 
are based upon the use of a "Speed Spray- 
er/’ The number of f?allons to he used per 
acre ma> vary from about 100 to as hi^h 
as 1000 gallons. I he number of gallons to be 
used per acre should he established first and 
sufficient insecticide added to the tank to 
insure the reciinred amount of toxicant per 
acre. The authors obtained excellent results 
by using a double head with all the top noz- 
7des cut off and with onl\ about nozzles 
open on each side, 'fhe sprayer was driven 
at less than 2 miles per hour and 500 gallons 
of solution w'ere used per acre. The number 


he used with oil. ("hlordane and chlorinated 
camphene were found to be satisfactory 
when used as eniulsifiahle materials as well 
as in wettable form. 

In choosing the insecticide to use, .several 
factors ‘■hould he considered. Since all are 
effective, cost per acre should he taken into 
account. Clilordane and chlorinated cam- 
phene have greater residual toxicity, but 
present results do not indicate that this is 
of major inii)ortance. According to worx 
in 1947, chlordane and chlorinated camphene 
may he used at any time. However, ben- 
zene hcxachloridc should not he used on 


TABLE 11. 

UkCOM At KNDEl) J)OSA(.ES FOR 1 JlREt MaTEHIAI.S TO BE USEl) FOR ( 'iRA.SS M OIM'ER CONTROL 

IN Citrus (iRovEs 



1 

Sprays 



Dusts 



V( Toxicant 
in Stock 
Materia] 

Lbs. 

7'oxicant 
])er acre 

1 Lbs. Slock 
.Material 
per acre 

% Toxicant 
in Stock 

M aterial 

Lbs. 

Toxicant 
per acre 

Lbs Stock 
Material 
per acre 

Chlordane 

w ettable 

1. 5-2.0 

3-4 


1. 5-2.0 

30-40 

C'hlonnated 

camphene 

T,] 1/3% 
wettable 

3.5-4.5 

10.5-13 5 

107c 

3.5-4.5 

35-45 

Benzene hexa- 
chloride ( gamma 
isomer) 

0% 

w ettable 

1 

().4-0.5 

7-S 

1% 

0.0% 

0.4-0.5 

0.4-().r) 

40-50 

70-80 


of gallons and the number of nozzles may 
be adjusted to any given situation so long 
as uniform coverage is obtained and so long 
as the sprayer moves no faster than 2 miles 
l)er hour. Where hand sprayers are used 
it will usually he necessary to increase the 
dosage per acre in order to insure good 
results. 

At the present time these materials can 
be recommended for use with either wettable 
or dusting sulfur. 1'he possibilities for 
using them in other mixtures is being de- 
termined. None can be used with lime-sul- 
fur and benzene hexachloride should never 


fnut prior lo Scpicmbc} I. In its crude form 
It may impart an undesirable flavor to fruit 
when used either as a dust or as a .spray. 
This fact was first noted in 1940 when trees 
w'cre sprayed with benzene hexachloride in 
oil. In I94L there was an undesirable taste 
in early oranges in .some of the groves 
dusted or sprayed in July and August. There 
had been no taste noted in fruit treated after 
September I. Until this phenomenon 
better understood, benzene hexachloride 
will not he recommended for use on citrus 
trees bearing fruit until after September 1. 

Some growers have believed that sulfur 
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acted as a repellant to grasshoppers. One 
experiment, performed in triplicate, was 
marie where trees were dusted with sulfur, 
sprayed with wx*ttable sulfur, and sprayed 
with lime-sulfur. There were as many 
grassho])pers on the treated as on the 
untreated trees during the following 
days. Casual observations on groves 
sprayed with sulfur showed no decrease in 
the grasshopper population. It was there- 
fore concluded that sulfur on citrus has 
little or no rei)ellency to the American or 
bird grasshoi)i)er under Idorida conditions. 

Lui.TURAi. Practices 

Many divergent opinions have been ad- 
vanced as to the effect of discing or chop- 
ping on grasshopper infestations in groves. 
ICnough general observations were made 
during the 1947 season to determine these 
effects with some degree of reliability. In 
general, grasshojipers were found in groves 
where the cover crop was composed of some 
type of grass. 'J'his grass was usually of 
the crab grass grout). Apparently this type 
of sod offered a place which was satisfac- 
tory for oviposition and also a good food 
source for growing nymjihs. Observations 
indicated that chopping or discing could be 
either detrimental or beneficial according to 
the timing of the operation and the age of 
the grasshoppers at the time. Thus, chop- 
ping or discing the cover crop should be 


avoided at a time when most of the grass- 
hoppers are present as large nymphs. At 
this time since the nymphs cannot fly, they 
will migrate immediately to the trees and 
unless insecticide is applied, they may do 
serious damage. 

As noted in the introductory paragraphs, 
the second generation of the bird grasshop- 
per hatched mainly during the second and 
third weeks of August. By August 25 the 
bulk of the hatch had been completed. Two 
groves, both heavily infested, were selected 
as places to study the effect of discing on 
newly hatched nymphs. One grove was 
composed of 2 and 3 year old orange trees 
and the other of 10 year old V^alencias on 
sour orange root stock. On August 18 
half of each grove was disced in both di- 
rections. Results were checked by counting 
the colonies of newly hatched nymphs. Table 
111 shows the results. On AugUsSt 22 the 
number of colonies w^ere counted in 10 
checks or squares. A check or square con- 
stituted an area with 4 adjacent trees as 
corners. Three days after discing there 
was a reduction in 1 grove, hut none in the 
other. 1'he discing had not been suflicieni 
to chop up and kill the cover crop wdiich was 
present. Therefore on August 25 the areas 
w^erc redisced and this time one discing 
was on the diagonal. Two days later 
nymph colonies were again counted and this 
time there was 'a significant reduction in 


TABLE III. 


Effects of Discing on Gra-sshopper Population 



Date 

3 Year Old Trees 

10 Year Old 'JVees 


Chopped 

Disced 

Chopped 

Disced 

'Fliree days after discing 
(Colonies per square) 

8/22/47 

7.4 

7.6 

6.9 

2.1 

7'hree days after second disc- 
ing (Colonies per square) 

8/28/47 

4.6 

0.3 

8.6 

0.1 

Grasshopper nymphs per 

100 sweeps 

9/15/47 

i 

4 

240 

11 
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both groves. On September a check was 
again made on the populations in these 
groves. This time the number of nymphs 
taken per one hundred sweeps with a stand- 
ard in.sect net was taken as the criterion 
of infestation. As noted in Taljle IT, there 
was at least a 1)0 ])ercent reduction in both 
groves. In another grove which was disced 
clean about September 10, sweeps were made 
on September ir» and there were nymphs 
per 100 sweei^s m the chopped as compared 
with only 6 in the disced area. Thus, Jt 
appeared that discing at the end of a hatch- 
ing period or within 2 weeks thereafter was 
a means of effectively reducing a potentially 
serious infestation to one of no economic 
importance It should :iIso be noted that 
these disced areas were not reinfested at 
a later date. 

rile explanation for the marked reduc- 
tion in young nym])hal grasshoppers fol- 
lowu'ng clean cultivation was probably due 
to a combination of 2 factors. On one hot 
afternoon when the air temperature was 
above 95^ F. and the sod surface was 115^ 
h , newly emerged nymiihs were thrown on 
this hot surface and they were able to sur- 
vive for only a few minutes unless they 
w'ere able to find an unkilled blade of grass 
upon which to crawd. The other factor 
concerned is one of food source. The tiny 
grassho])pers can only move short distance.'* 
and if food is not readily available, they can 
be easily starved to death. 

In late October another factor concerning 
discing became evident. Where almost the 
entire population was i)resent as adults, it 
was found that thorough and clean cultiva- 
tion caused the winged individuals to mi- 
grate from the grove into adjacent areas. 
This was tried with complete success in 2 
groves. Although this method may not be 
completely effective in all circumstances, 
it offers a means of control in many places 
fit a minimum of trouble and expense. How- 
ever, the grower should be ready to apply 
insecticide if for some reason the grass- 
hoppers fail to leave the grove. 


Kecommendations for Control 

The following recommendations are based 
on only 1 season's intensive work and it is 
possible that some alterations will be neces- 
sary in the future. However, it is believed 
that the following suggestions will afford 
an effective and economically feasible pro- 
gram. 

It is not knowni at present how the bird 
grasshopper passes the wdnter, but it is 
established with certainty that there will be 
a hatch in the sjiring of 1948. In 1947 this 
occurred in April and May. If groves are 
maintained in a state of clean cultivation 
from November until about May 15 to June 
1, it is believed that no eggs will be laid 
there and the only grasshoppers which can 
attack the grove in June must of necessity 
come from adjacent fence rows and fields. 

If grasshoppers appear in serious propor- 
tions in a grove in June, they may be con- 
trolled by the use of chlordane (1 1/12-2 Ihs. 
per acre) or chlorinated camphene (3.5 — 
1.5 lbs, per acre ) used either as dusts or 
sprays. Where none develop in June, but 
wdiere it is anticipated that there will be 
grasshoppers in the fall, cover crop manage- 
ment should he such as to assure a crop of 
seed by late August. I'his involves no chop- 
ping after mid- June. Then, if a hatch occurs 
in tlie grove in August, there wn’ll be no 
objection to discing in the cover crop within 
2 weeks after the hatch has occurred and 
thus obtain control. If, in spite of these 
practices, there are infestations later in the 
fall, they may be controlled by the use of 
the 2 materials mentioned above or by ben- 
zene hexachloride (0.4 — 0.5 lb. gamma iso- 
mer per acre) either as a spray or dust. If 
the bulk of the population is in the adult 
stage, it may be forced out of the grove by 
thorough discing after mid-October. Disc- 
ing or chopping when hoppers are about half 
grown should be avoided as they will not 
he killed by the operation, and since they 
cannot fly, they will move onto the trees 
where they may do excessive damage. 
Groves should always be prepared for 
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dusting or spraying l)y first chopping the 
cover crop. 'This resulted in tuucli better 
control than where covei croj)s were stand- 
ing at the time of application. 

Summary 

An account of the HMT grasshopper prol> 
lein on Florida citrus is presented. 'I'here 
were 2 generations which did dan\age par- 
ticularly in June and early July and again 
in September and October. ICxperiments 
concerning the use of benzene hexachloride, 
chlordane, thiophos .*1422 and chlorinated 
camphene for grasshopjier control are de- 
scribed. 'I'he effects of cultural practices 


and the possibilities of control by judicious 
cultivation and cover crop management is 
discussed. Recommendations for control 
are outlined. 
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NEW INSECTICIDES AND THEIR APPLICATION 

ON CITRUS 


W. L. Thomj'son and J. '\\ (iuiFFixus 
Citrus Experiment Station 
Lake Alfred 

During the past four years a numljer of 
organic compounds have been developed 
for u.sc as insecticides. Some of these are 
already in use and others arc still in the 
experimental stage. Wlien a new insecti- 
cide is to he tested, there are a number of 
factors to be considered and two or three 
years of experimental work is frequently 
re(|uired before the material can be recom- 
mended for general use. Some of the 
important questions to he answered are: 

1. Toxicity of material to various 
species of injects and mites? 

2. Toxicity, if any, to the tree? 

3. Minimum concentration which will 
give results? 

4. C'om pat ability with other materials 
in combination sprays? 

5. Effect on beneficial insect popula- 
tion? 

Until the research workers have had time 
to obtain at least preliminary answers to 


the above questions, it is not advisable to 
treat large acreages with any new insecti- 
cides. 

Some of tile new insecticides may have a 
limited hut definite use in combating insects 
infe.sting citrus groves. Until recently there 
was no insecticidal spray or dust that 
could be iLsed economically for the control 
of grasshoppers, plant hugs, ants and shot- 
hole borers. Now there are several ma- 
terials which may he used effectively for 
the control of those insects. Fortunately, 
the above mentioned insects are not of 
major importance over a wide area, but 
any one of the above named group can be of 
major importance in one or more groves 
during certain years, and it is at least grati- 
fying to know" that there are materials 
wdiich can be recommended for their con- 
trol. One or two of the newer compounds 
may eventually replace some of the insecti- 
cides now in ii.se, hut only extensive experi- 
mental work plus commercial trials can 
determine their real value. 

At the present time the Citrus Experi- 
ment Station is working with a number of 
the newer insecticides but it will take time 
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before proper recommendations can be made 
for each of them, [n this paper the ma- 
terials and the results obtained with them 
are discussed very briefly because a full 
discussion of any one of them would require 
the full period. 

0,0-diethyJ - ( )-p-nitroj)henyl thiophos- 
phate commonly called Thiophos *‘5422 or 
Parathion is one of the newer materials that 
show promise for the control of a wide 
range of insects infesting citrus trees. This 
material should not he used generally until 
it has been tested thoroughly since, accord- 
ing to the manufacturer. *‘5422 is quite poi- 
sonous in the concentrated form and it re- 
mains to be seen how toxic it is to human 
beings in the dilute form. However, there 
are a number of insecticides now in general 
use which are poisonous in the concentrated 
form but not particularly harmful in dilute 
sprays or dusts and it is hoped that' the 
same will be true of this material. 

.According to the manufacturer i5422 can 
not be used satisfactorily in strongly alka- 
line solutions which limits its use in some 
combination sprays and much remains to be 
done in determining the materials it is com- 
patible with and the dilutions needed to kill 
the various insects to which it is most toxic. 
Results obtained to date indicate that the 
toxicity of 3422 to insects is immediate and 
that it does not seem to have much residual 
effect. 

Preliminary experiments with 3422 indi- 
cate that it is effective in killing scale in- 
sects, Where one-half pound of the active 
ingredient per 100 gallons of water wa.'> 
used, purple scale populations were reduced 
on an average of HI percent as compared to 
an increase of 15 percent in untreated plots. 
Florida red scales were reduced to an aver- 
age of 70 percent as comi>ared with an in- 
crease of 9 percent in the check. Citrus 
mealybugs, on oranges, were reduced 65 
percent while they increased 27 percent in 
the check. Rust mite populations were re- 
duced to a very low level, no mites being 
observed 20 days after an application of 
3422 in two different groves while checks 


showed a 30 j)ercent infestation. A citrus 
aphid infestation was reduced 99 percent 
wdth only a few living aphids being observed 
in tightly curled leaves. 

Since 3422 kills scales and mites it be- 
comes a potentially important insecticide to 
citrus growers. Extensive te.sting will be 
carried out during the next year to deter- 
mine the advantages and disadvantages of 
this material. 

Di (4-chlorophenoxy ) methane, known as 
K-1875 is one of the newer organic com- 
pounds which looks very promising for the 
control of purple mites. In 1946 Jeppson 
(3), in California, reported that concen- 
trations of one pound per 100 gallons of 
spray or 4 percent or more of the active 
ingredient in dusts gave satisfactory con- 
trol in preliminary field tests. Results of 
preliminary field experiments at the CTitrus 
Station indicate that O.H to 1.0 pound of the 
active ingredient per 100 gallons of .spray 
was as effective as DX Dry Mix (40 percent 
dinitro-o-cyclohexyl phenol) at 2/3 pound 
per 100 gallons. Where thorough cover- 
age was obtained no living purple mites 
were ob.served for at least 12 weeks after 
single application of K-1(S7*5 at either 0.8 or 
1.<K) pound per 10(^ gallons. This nicaterial 
is one of the few newer organic compounds 
which is effective in alkaline solutions, con- 
sequently it was combined experimentally 
with a number of the combination sprays 
commonly used on citrus. It was found to 
be effective combined with the following: 
(1) Eime-sulfiir ; (2) lime-sulfur and wet- 
table sulfur; (3) lime-sulfur, zinc sulfate and 
wettable sulfur; (4) zinc sulfate, hydrated 
lime and wettable sulfur; (5) zinc sulfate, 
borax, hydrated lime and wettable sulfur; 
and (6) zinc sulfate, neutral copper, hy- 
drated lime and wettable sulfur. 

Young citrus foliage appeared to * be 
more tolerant to K-1875 than to DN but 
more tests will be necessary before definite 
conclusions can be drawn. Experimental 
work is being continued with this material 
in both sprays and dusts. 

Diphenyl trichlorethane or DDT. The 
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use of DDT on citrus in Florida will prob- 
ably be limited because of the toxic effect 
on beneficial insects. Griffiths and Thomp- 
son (3), 1947, reported increases of Florida 
red scales following 1 to 2 applications of 
DDT combined with either sulphur or an 
oil emulsion. Tt was concluded that the 
increase of red scales was a result of prac- 
tically eliminating the Florida red scale 
parasite: (Psudohomalapoda prima (Gir) 
and Prospaltella mirantii How.) and the 
twice stabbed ladybeetle. Where DDT had 
been applied combined with an oil emulsion 
for two consecutive years there was an 
average of 200 red scales per leaf as com- 
pared to 1 scale per leaf where the DDT 
had been omitted in the oil spray. No para- 
sites were observed in scales where the 
DDT had been used while there were 33 
parasitized scales to every 100 living scales 
where oil alone was used. Citrus mealy- 
bugs and purple mites also increased follow- 
ing DDT sprays. 

Osburn (4), 1945, reported satisfacory 
control of the little fire ant (Wasnmnnia 
mropunctata (Roger) when he sprayed the 
trunks and main limbs with a DDT-fuel oil 
emulsion. 

The use of DDT for the control of shot- 
hole borers in citrus was reported by 
Thompson (5), 1945. The entrance of the 
beetle into the trunks of the trees was 
checked by spraying the trunks with DDT 
at the concentration of one ounce of DDT 
in 1 gallon of water. Dead beetles were 
found at the base of treated trees when the 
last inspection was made two weeks after 
treatment. 

Benzene hexachloride or BHC has been 
found to be effective in controlling grass- 
hoppers, plantbugs, citrus aphids and to 
some extent ants, but it was not effective 
where applied for the control of purple 
mites. 

BHC should not be used in sprays or 
dusts containing hydrated lime but it can 
be combined with pyrophyllite, clays, talcs 
and sulfur. BUG has a heavy musty odor 
wliich may be detected in the grove several 


days after an application. At present it is 
not recommended that BHC be sprayed or 
dusted on trees from the time the fruit has 
set until September 1 since in some in- 
stances where trees were dusted or sprayed 
during the summer an **off-taste'' was de- 
tected in some of the oranges when they 
ripened. The taste was more pronounced 
when oil had been combined with BHC in 
the spray. No bad flavor has been detected 
when BHC was applied as a dust or spray 
after September 1st. It should never be com- 
bined with an oil emulsion if the spray is 
to be applied on citrus trees carrying fruit. 
The taste of BHC was very noticeable in 
oranges six months after an application of 
BHC-oil emulsion spray. 

BHC contains several isomers but the 
gamma isomer has been found to be the 
most potent as an insecticide. Growers 
should become familiar with the term gam- 
ma isomer because the insecticidal potency 
of BHC is reported as the percentage of the 
gamma isomer in the material. For instance, 
a 50 percent wettable BHC material con- 
taining 10 percent gamma isomer is more 
potent than a 50 percent wettable material 
containing 6 percent of the gamma isomer. 

The most extensive use of BHC in citrus 
groves has been for the control of grass- 
hoppers. Griffiths et al. (1947) found that 
BHC dust containing 1 percent of the 
gamma isomer ahd applied at the rate of 45 
pounds per acre was effective for grasshop- 
per control. The dust ‘ should be applied 
uniformly on the cover crop and portions 
of the trees that are infested. Fifty per- 
cent BHC wettable material containing 6 
percent gamma isomer was effective when 
used at 1.5 pounds per 100 gallons and ap- 
plied at the rate of 500 gallons per acre. 

Satisfactory control of the citron plant 
bug infesting oranges was obtained with a 
spray containing' two pounds of a 6 percent 
gamma isomer wettable BHC per 100 gal- 
lons of water. It is possible that a more 
dilute spray may be effective but until more 
tests are made, it is recommended that the 
above dilution be usecL A dust containing 
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1 percent of the gamma isomer was also 
effective. 

Citrus aphids were controlled with a 
spray containing 2 pounds of a 6 percent 
gamma isomer in 100 gallons of water. 
Equal results were obtained when BHC was 
combined in a spray with a neutral copper 
and wettable '^ulfur. Although no tests 
for residue were made, aphids did not re- 
infest the portion of the grove where BHC 
was applied as soon as they did where a 
rather volatile material was used. A very 
thorough coverage of infested leaves is 
necessary for aphid control when BHC is 
used. In one grove where some of the leaves 
had been curled by the aphids before the 
spray was applied, there was a very low 
percentage of the aphids killed in curled 
leaves which emphasizes the need for thor- 
ough coverage. 

Purple mites were resistant to the toxic 
effect of BHC. Within a few^ days after 
the s[)ray, mites were as numerous in the 
BHC treated i)lots as in the untreated ones. 

Certain species of ants found in groves 
were killed by BHC' dust but where ant 
hills were treated with 1 percent BHC dust, 
some ants were killed but in some cases the 
wdiole colony was not killed and it became 
active again. 

Chlordane is a chhjrinated hydrocarbon 
which will probably be used for the control 
of several species of insects. It is formu- 
lated in stable emulsions, wettable powders 
and in dusts. Alkaline materials should not 
be used as carriers for chlordane because 
they will reduce its toxicity. 

Chlordane has been tested most exten- 
sively in Florida for the control of grass- 
hoppers. Griffiths et al. (2), 1947, reported 
satisfactory control with a 5 percent dust 
applied at the rate of 30-40 pounds per acre 
in groves and 20 to 30 pounds in open fields 
or 1 to 2 year old groves. Control was also 
obtained with a 50 percent wettable mate- 
rial used at a concentration of .0 pound per 
100 gallons of water and applied at the rate 
of 500 gallons per acre in the grove. In 


open fields or in young groves it is recom* 
mended that the dilution be increased to 
1.6 pounds per 100 gallons and applied at 
the rate of 125 gallons per acre. 

The citron plant bug, Lcptoglossus gon* 
(Jgra, which sometimes attacks citrus was 
controlled with the same dosage of chlor- 
dane as was used for grasshopper control. 

Until recently it has been difficult to con- 
trol ants which nest at the base of a tree. 
A 2 1/2 percent chlordane dust has resulted 
in 90 to 95 percent control of the common 
species of ants found in groves in the cen- 
tral part of the state; however, when a 5 
percent dust was used, all treated colonies 
were killed out or at least there was no 
evidence that the colonies became active 
again. A dust containing 2 1/2 percent 
chlordane and 10 percent DDT has also 
resulted in a 100 percent control of ant 
colonies. The best method of killing out 
a colony of ants around the base of a tree 
is to mix a small amount of chlordane dust 
with the top inch of soil where the ants are 
working and then sprinkle an additional 
amount over the top of the soil and around 
the base of the tree. Where the ant hills 
are out in the open, a small amount of dust 
sprinkled in the crater shaped entrance of 
the hill is sufficient. Injury by ants to young 
trees was reduced during the winter by 
sprinkling some chlordane - DDT dust 
around the base of the tree at the time the 
tree was banked. In some cases the ants 
made a nest near the top of the bank and 
in such cases the dust was placed around 
the trunks of the tree about one inch below 
the top of the bank. The leaf eating or 
agricultural ants can be controlled by 
sprinkling the chlordane dust over the 
whole surface around the entrance of the 
nest. 

Chlorinated caniphene is another of the 
new chlorinated hydrocarbons. It is being 
sold as a dust, a wettable powder and as an 
emulsified material. Tests for its useful- 
ness on citrus have been limited to the 
control of grasshoppers and leaf footed 
plant bugs. Griffiths et al. (1947) reported 
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that it gave satisfactory control of the bird 
grasshopper at 35 to 45 pounds of a 10 
percent dust per acre, or when used as a 
vspray at 3.5 to 4.5 pounds of the active in- 
gredient per acre. Only preliminary work 
has been performed on the leaf footed plant 
bug but a 2<> percent dust at 25 pounds per 
acre showed favorable results. 

Hexaethyl tetraphosphate or HETP has 
been tested for the control of citrus aphids 
and purple mite.s, HETP is very volatile 
and should be used as soon as it is mixed 
as a dilute spray. It has no residual effect 
as a spray and should never be combined 
in sprays containing lime. Precautions 
should be taken to prevent the concentrated 
material from coming in contact with the 
skin. 

In exi)eri mental tests HETP (100% ac- 
tive ingredient) u.sed at 1-1000, reduced 
citrus aphids populations 93 to 90 percent 
where the leaves were not curled. Where 
it was used in a commercial grove, a me- 
dium infestation of citrus aphids was re- 
duced to a very low level. 

Where HETP was applied at a concen- 


tration of 1-1000 for the control of purple 
mites, a high percentage of the active mites 
were killed but, within a week after the 
application, 9 percent of the leaves were 
infested with young mites as compared to 
no mites where a more effective material 
was used. A montli following the applica- 
tion there was no difference in the popula- 
tions in the treated and untreated plots. 
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COUNT ODETTE PHILLIPPI. - A CORRECTION 
TO FLORIDA'S CITRUS HISTORY 


T. Ralph Robinson 
Terra Ceia 

All the accounts of the introduction of 
grapefruit into Florida with which the 
writer is familiar recount that the man 
primarily responsible was *'Don Phillippi, 
a Spanish Nobleman.” No account of his 
antecedents or hov\ he came to choose the 
region of Safety Harbor on old Tampa Bay 
have appeared in any of the accounts that 
have come to the writer's attention. It came 
therefore as a surprise, and a distinct shock, 
to read an authoritative account of this 
man’s career in a newspaper article and to 
learn that he was no Spaniard but a French- 


man and one of a famous family with an 
important place in French ‘history. 

( ol. D. B. McKay has been running a 
series of most interesting articles in the 
Sunday edition of the Tampa Tribune, 
articles dealing with the early history of 
Tampa and the surrounding territory. A 
newspaper man of long experience, several 
times Mayor of Tampa, and a student of 
history, his articles are on a plane far above 
the common run of reminiscent anecdotes. 
In the issue of Dec. 29, 194(1, he gives a 
detailed account of this famous Frenchman 
to whom Florida is so much indebted. His 
career is so eventful, and truly romantic as 
to furnish the theme for a historical novel 
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that in the proper hands might easily be- 
come one of Americans “best sellers/' 

Col. McKay reveals that Count Odette 
Phillippi was a friend and associate of Na- 
poleon Bonaparte, also was a great nephew 
of King Louis XVI of France. When they 
were schoolmates together, Napoleon spe- 
cialized in military strategy, while I^hillippi 
took up the study of medicine and surgery. 
When Napoleon came to power as iCmperor 
he appointed Phillippi as Chief Surgeon of 
the French Navy. He won laurels in this 
position, his Admiral making a comnierula- 
tory report on his services in a naval battle 
occurring in August, 1H04, as a result of 
which he won a special decoration. Not 
long after, however, Oct. 21, 1«S04, occurred 
the great naval battle of Trafalgar, in which 
the British fleet under the famous Lord 
Nelson almost destroyed the French fleet. 
Among the French prisoners taken was 
Count IMiillippi. Along with the other 
prisoners of war he was sent to the Bahama 
Islands. There his skill as a physician was 
so helpful to the British in their adminis- 
tration of the colony that within two years 
he was given his freedom, under a pledge 
not to return to I'Tance. 

He first went to Charleston where he 
married a beautiful French girl. They 
lived on an extensive plantation near 
Charleston until her death in 1814. Her 
grave in Charleston is marked by a beautiful 
monument in the Catholic Cemetery. 

He remembered the citrus fruits he had 
learned to like in the Bahamas and he soon 
outfitted a sloop determined to seek a place 
where he could grow^ such fruits and re- 
coup his fortunes brought low by some 
heavy losses due to endorsing the note of 
a friend. 

He sailed to the Bahama Islands to secure 
plants. Not content with just securing seed 
or small seedlings he had bearing citrus 
trees dug up for transfer to the land of his 
dreams — Florida. He first attcftipted a* set- 
tlement in the Indian River section on the 
East Coast. Indians were at that time gen- 
erally friendly but attacks were of occasional 


occurrence. Through the warning of a 
friendly Indian, he barely escaped when a 
marauding band burned and destroyed hi.s 
buildings and plantings, as he >'ailed away 
in his sloop, named for the famous Marshall 
Ney. Before this tragic end of his first 
Florida venture he had made several trips 
to Key West and Havana and on one of 
these trips he was captured by a i)irate by 
the name of Gomez. He soon cured some 
of the pirate crew that were ill of fever. So 
grateful were the pirates that they not only 
released his ship but placed aboard the Ney 
a large chest filled with treasure taken as 
plunder from other vessels. Still more im- 
portant at the time, the pirate captain gave 
him a letter that would secure him immunity 
from future pirate attacks. This letter came 
in handy on a later occasion. 

When Phillippi told the pirates of the 
ill fortune that had befallen him in the 
destruction of his East Coast plantation, 
one of the pirates comforted him by the 
assurance that it might all prove good for- 
tune — that a better land lay on the western 
side of Florida. The pirate produced a map 
of what we now know as Tampa Bay and 
especially recommended the area on Old 
Fanipa Bay near the present site of Safety 
Harbor. Count Phillippi was so impressed 
that he determined to take the pirate's ad- 
vice. He arrived in the Bay in the spring 
of 1823, and found it all that the pirate 
chief had claimed. We of today in Florida 
can only be too grateful that a man trained 
in scientific methods was the one to intro- 
duce citrus and especially grapefruit into 
the West Coast of Florida. He was careful 
in his selection of varieties and his grove, 
variously reported as 10 to 100 acres, was 
a marked improvement over his East Coast 
pioneer planting. Evidence of his care in 
selection is the accepted fact that one of the 
first generation seedlings of his grapefruit 
introduction became the parent tree of the 
Duncan grapfruit, the variety that for over 
fifty years has been the accepted standard 
of excrilence among Florida grapefruit va- 
rieties. 
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The amazing thing in this revelation re- 
garding the career of Count Phillippi is that 
scores of residents of Tampa and in Pinellas 
County must have known for a long time 
that our citrus histories were all wrong. 
Col. McKay cites a half dozen Tampa fam- 
ilies who are descendents of the famous 
Count. One of them, Mrs. Nell Verri 
Clark, possesses a magnificent necklace 
and locket ornamented with the French 
fleur-de-lis, indicating that Gomez had se- 
cured it as loot from a captured French 
vessel. The chest with most of the treas- 
ure was lost in the great hurricane of 1848 
which inundated the Phillippi property, 
forcing all residents to flee inland. The 
Count was no quitter, however, but prompt- 
ly set about rehabilitating his home and 
grove, locating however on'higher land. He 
distributed seed and seedlings to his neigh- 
bors throughout the Pinellas Peninsula and 
helped greatly in familiarizing growers with 
grapefruit and its culture. The only places 
known to the writer which carries the pio- 
neer’s name are Phillippi Creek, a few miles 
south of Sarasota, and Phillippi Hammock 
near Safety Harbor, the site of his grove 
development. Upon his death in 1860 he 
was buried near his last earthly home, his 
grave marked with a simple tombstone bear- 
ing the epitaph : 

“Dr. Odette Phillippi 
Born Lyons, France 
1785—1869” 

In 1940 the Gear water Chapter of the D. 
A. R. erected a bronze tablet at the grave 
inscribed as follows: 

” Phillippi Hammock 

was homesteaded on this site by Dr, Odette 
Phillippi, Pioneer 

where citrus was introduced by him in 1846 
Born Lyons, France, 1785 
Died at his homestead in Florida 1869 
Dedicated by Clearwater Chapter, D. A. R. 

1940” 


The date 1846 is evidently an error as 
Col. McKay agrees. The Count’s grove 
had probably been in production for 20 
years or more at this time. 

The writer is making this contribution to 
the Proceedings of the Florida State Horti- 
cultural Society partly to put himself right 
on this important phase of Florida’s Citrus 
history. A few years ago the writer con- 
tributed to the program of the Florida 
Academy of Science a brief paper entitled 
“Some Aspects of the History of Citrus in 
Florida.” This was published in the Quar- 
terly Journal of the Florida Academy of 
Science, Volume 8, Number 1, March, 1945. 

In this sketch touching only the high 
lights of Florida’s Citrus development the 
writer, following such eminent authorities 
as H. H. Hume and H. J. Webber, referred 
to “Don Phillippi a Spanish Nobleman” 
and gave the date of his landing on the 
shores of Tampa Bay as 1809, as recorded 
by earlier authorities. Having lived a good 
part of thirty-five years just across Tampa 
Bay from Pinellas Peninsula the author feels 
chagrined and more or less ashamed not to 
have learned the actual facts in regard to 
this famous Frenchman and to have 
avoided the errors of previous writers. 

date 1809 is clearly in error. At that 
time Count Phillippi was living with his 
wife and four daughters on his large plan- 
tation near Charleston. It was not until 1823 
that he arrived in Tampa Bay, following 
his having been driven off his East Coast 
j)lantation by hostile savages. 

The author is glad to make this belated 
correction and to pay tribute to Col. D. B. 
McKay, distinguished citizen of Tampa, 
who has made it possible to set our records 
straight on thi? important event in our 
citrus history and its effect on the develop- 
ment of the West Coast of Florida. 



SPRAYING GRAPES FOR DISEASE CONTROL IN 
FLORIDA— 1 945- 1 947 


By G. K. Parris and L. H. Stover 

Watermelon and Grape Investigations 
Laboratory 
Leesburg, Florida 

At Whitney, Florida, 4 miles west of 
Leesburg, is located a small vineyard of 
about 500 bunch grapes, variety Extra 
(Florida Beacon), which has served since 
1942 as a testing ground for the develop- 
ment of a spraying program for grape dis- 
ease control and for materials which might 
possess fungicidal value and at the same 
time not discolor fruit. 

Tiiree fungus diseases make spraying or 
grapes imperative in Florida, Guignardia 
bidu'clUi (Ell.) V. & R., which causes black 
rot, McJanconium fuligincum (Scrib. Sa 
\’ial. ) ('av., which causes bitter rot, and 
Glomerclla cingnlaia (Ston.) vSpaul. dt 
Schrenk, which causes ripe rot Loucks (J ) 
worked out a spray program at Whitney for 
the h'lorida grape grower and showed that 
the most important sprays were those ap- 
plied during blooming and fruit setting. 
For average years, 8 or 9 sprays are neces- 
sary, applied at about 10 days intervals. 
Loucks recommends 4-4-50 bordeaux except 
just prior to fruit ripening, when copper 
acetate is substituted in 2 sprayings. When 
the fruit is picked, the last spraying can be 
bordeaux mixture. The reason for the sub- 
stitution is that bordeaux leaves a deposit 
on fruit and detracts from its sales value. 
Loucks states that he found bitter rot and 
ripe rot more difficult to control than black 
rot and thought that this was perhaps due 
to the more frequent rains during the rip- 
ening period when the first 2 rots occur, 
but allowed the possibility that copper ace- 
tate was less effective against these dis- 
eases than bordeaux^ 


From 1945 to the present we have fol- 
lowed Loucks’ spray program with bor- 
deaux but have tried other materials as well 
to find a better fungicide, always keeping 
in mind that no fungicide must discolor the 
fruit in such a way as to reduce its attrac- 
tiveness. For 2 years, 1945 and 1946, we 
u.sed bordeaux (4-4-50) as our standard, 
and we discovered that while it is a good 
fungicide it also causes a stunting of the 
plant, presumably through hardening of the 
epidemis and in the absence of any fungus 
can reduce the yield. We have had 2 years, 
again 1945 and 1946, when grai>e diseases 
were practically negligible because we had 
little or no rain, but in 1947 we had an out- 
break of black, bitter, and ripe rots, so 
our studies are fairly well balanced. We 
have used the dithane-zinc-lime spray (2 
(|t.-250 gni.-192 gm. per 100 gal.) for 3 
years and we like it. Vines sprayed with 
this material are glossier in appearance, 
.seem to possess more luxuriant foliage, and 
bear better than when sprayed with other 
chemicals (Table 1). Whether or not the 
presence of the zinc in the spray has a nu- 
tritional effect on the plant we do not 
know. 

The fungicides we have tried are listed in 
table 1 : you will note that we eliminate ma- 
terials as we go along for one reason or 
another. We dropped Wettable Spergon 
(2 Ib./lOO gal.) because it discolored the 
fruit, likewise Fermatc (2 lb. /lOO gal.). 
Copper Compound A (4 lb. /lOO gal.) 
produced burning of the foliage and low- 
ered yields which might possibly have been 
corrected by the addition of lime but we 
discontinued it so that other materials 
might be tried. After 2 years trials we 
even discontinued bordeaux, and now di- 
thane-zinc-lime is our standard. Carbide & 
Carbon Chemicals Corporation’s 2 ma- 
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terials, No. 34] A (2 1/2 lb. /lOO pi.) and 
.No. 169 (4 lb. /lOO gal.) are promising but 
the yellow No. 169 does discolor the fruit. 
This year, for the first time, we have ap- 
plied fungicides (listed for 1947 in table 
1) throughout the summer, at 2 week in- 
tervals, and find that plots sprayed with 
No. 169 look best, even better than the 
dithane-zinc-lime which is second. Con- 
ceivably, we might use dithane-zinc-lime 
until after harvest, then switch to No. 169. 
Post-harvesting spraying has not been rec- 
ommended. but it is a well known fact that 
next year’s crop is somewhat dependent 
on how long leaves stay on the vines the 
previous year. 


In summation, we recommend that bunch 
grapes in Florida be sprayed with dithane- 
zinc-lime instead of with bordeaux ; the 
dithane spray gives good disea.se control, 
high yields, and may be applied on almost 
ripe or ripe fruit without fear of discol- 
oring the grapes. Carbide & Carbon Chemi- 
cal Corporation’s No. 341 A al.so shows 
promise of replacing bordeaux as a spray 
for grapes in Florida. 

Literature Cited 

1. LOUCKS, K. W. Spraying experi- 
ments for the control of certain grape dis- 
eases. Fla. Agr. Exp. Sta. Bui. 294: 1-16. 
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TABLE 1— SPRAYINC^ GRAPES {VITIS LABRUSCA) FOR DISEASE 
CONTROL, WHITNEY, FLORIDA; 1945 TO 1947 


Fungicide Total Yield per 

Percent 

Culls 

Total Yields 
Marketable 

Sale Value at 

Sale Value 

100 plants ( lb. ) 

Fruit (Lb.) 

$0.20 per Lb. 

Per Acre 


1945 


fe:rmate 

251 

11 


223 

$ 44.(!0 

$388 

SPERGON 

272 

13 


237 

47,40 

412 

BORDEAUX 

277 

4 


266 

53.20 

462 

COPPER A 

212 

15 


180 

30.00 

313 

ZERLATE 

278 

10 


250 

• 50.00 

435 

DITHANE 

345 

4 


331 

00.20 

575 

UNSPRAYED 

270 

10 


243 

48.60 

422 

1946 

BORDEAUX 

718 

11 


640 

$128.00 

$1113 

ZERLATE 

689 

23 


529 

- 105.80 

920 

C&C’s 841 

916 

17 


761 

150.20 

1306 

DITHANE 

893 

9 


808 

161.60 

1406 

UNSPRAYED 

749 

16 


622 

124.40 

1082 


1947 


ZERLATE 

892 " 

24 

677 

$185.40 

$1178 

C&Cs 341A 

975 

15 

778 

155.00 

1353 

C&Cs 169 

741 

25 

554 

110.80 

964 

DITHANE 

1048 

14 

944 

188.80 

1642 

UNSPRAYED 

if, 

480 

47 

252 

50.40 

438 
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NEW VEGETABLE VARIETIES FOR FLORIDA 


David ( i. A Kelrekt 

Associate Hvriicullurist Vegetable Crops 
I aboratory l^londa A^rituUnral 
Bxpcrimciit Stations 
I>ra(lent()n, I'londa 

Since the publication of Florida Agricul- 
tiiral Experiment Station Bulletin No. 40*1 
in J044 and the paper on new varieties by 
Iv C. Miiinuin published in the liU4 So- 
ciety 1 ‘roceedings, many new vegetable va- 
rieties, strains and hvlirids have been found 
suitable for use in Idorida under various 
climatic and soil conditions 

It is the puri)()se of this pajier to bring 
the^e \aneties and ^liaiiis to the attention 
of the memhersliip so that h\ trial plantings, 
they ma\ benefit directly by adopting va- 
rietU's hettei a<lapted to their individual 
needs A suitalile \ariety or hybrid can of- 
ten giN’e the increase \ields that make the 
difference between ])rofit and loss, can often 
spell the dilTeience between high quality 
wdiich is always in demand and the “drug- 
on-the-markel” type of quality w-hich can 
stand little comjjetition 'I'his extra quality 
is going to become more important as pre- 
jiackaging of vegetables gains in impor- 
tance, and as the individual grower's iden- 
tity becomes a part of the pack. Eye appeal 
mav sell the first package, tve appeal plus 
taste appeal the repeaters 

?dore attention probably has been given 
to the producing, testing, and selecting of 
varieties and hybrids than another phase of 
vegetable jiroduction. The result has been 
that there are many varieties of most kinds 
of vegetables, and the production of new’ 
vegetable hybrid lines is increasing year by 
year. Only through the diligent testing of 
these varieties in many sections of the veg- 
etable growing areas can those best adapt- 
ed to Florida's varied soil and climatic con- 
ditions be found. In spite of the accumula- 


tion of much information by numerous 
workers, the selection of the best variety 
for a given location remains a serious and 
difficult problem. 

In addition to the importance of quality 
improvement and increased yields many 
of the new varieties also add crop 
insurance through disease resistance. This 
factor is especially important in the 
older growing areas wffiere the land 
has become infected wdth the many 
soil inhabiting diseases, such as fusarium 
wilt, southern blight and pink rot. Varie- 
ties resistant to such diseases as potato late 
blight, wdiich has been so destructive on 
tonialoes, early blight on tomatoes, frog 
eye siiot on peppers, tip over of eggplant 
and others too numerous to mention are 
badly needed, (lioosing the right variety 
from this standpoint is often more important 
to the grow’cr than other factors, because if 
old, tliseased land is to be planted, the choice 
of a variety resistant to the di.sease involved 
will assure him of a crop wdiile the use of a 
susceptible variety w’ould more than likely 
prove a failure. 

.A clarification of the terms, Variety, 
Strain, Hybrid anti Lines, as used in most 
publications on vegetables might be of in- 
terest. Quoting T () nrahani in Vegetable 
Varieties & Hybrids “There are basic dif- 
ferences betw’een a variety and a hybrid. 
In a variety, the seed for the crop is pro- 
duced through pollination wdiich is not con- 
trolled. Tnieness to varietal tyfie is main- 
tained by elimination of off types by selec- 
tion. In a hybrid the ^eed is produced as a re- 
sult of controlled pollination." The term 
strain is applied to a certain selection of a 
given cross propagated to maintain certain 
desirable characteristics; a line is usually a 
single plant selection from a cross from 
which additional single plant selections may 
be made or plants having undesirable char- 
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acteri sties eliminated. A given line either 
H*on becomes a strain or variety or is 
eliminated as undesirable. Hybrid vege- 
tables often produce plants of great vigor 
and yield capacity, very uni form in size, 
quality, uniformity of maturity, and resist- 
ance to disease. 

We can exiiect to see the use of h\d)rids 
increase in vegetable growing as methods 
of producing seed in quantity are perfected 
and cost of seed reduced. 'I'hc hybrid has 
proven its worth in many kinds of vege- 
tables, and no doubt new ones will lie added 
to the list ra]>idly and may well add to the 
confusion already existing until testing has 
eliminated those unsuited for I'lorida. 

New varieties or varieties listed as prom- 
ising in the Florida Bulletin 40;*) found by 
field trials to be suited for commercial grow- 
ing in various stx'tions of the state are as 
follows • 

Tomaiocs . — Many nev\ tomato varieties 
are in pros]K*ct for the near future. 
Through the regional office U. S I). A at 
Charleston S. seed of new varieties of 
vegetables are collected and sent to collab- 
orators for testing During the past 2 grow- 
ing seasons ‘•oine Td varieties and strains 
of tomatoes v\erc tested at the Vegetable 
Crop Lab., some in regular yield trials, 
others in preliminary observational trials 

Many'' of the new' v'^arieties in trials hold 
much promise, both as to adaiitalnlity and 
quality. However, seed is not available 
commercially^ though a few' new varieties 
may make their a]>i)earancc during the next 
season. Until such time as yield tests 
have been concluded on these new' varieties 
and recommendations made, it is advisable 
for growers to be cautious, making onlv 
small trial plantings rather than risking 
large acreages on an unknown variety. 

RECOM MENDATIONS b'OK I H K FlOKIIM 

W'es'I' C'o.'vsi 

Ft. Myers section: Rutgers, which pro- 
duces a tomato of excellent quality, firm 
and uniform I'he vine is somewhat heavy 


and light pruning might be indicated to 
produce better fruit set. ( Jrothens Globe, 
earlier than Rutgers, but produces better 
yields of smaller sizes and poorer quality. 
Fhese ctmditii^ns may be due to cultural 
practices. Waliant looks promising in this 
area for early jilantings 

Manatee-Ruskin area: Ihr fall, Gothen 
( ilobe, \ aliant and Slokesdale. (irothen 
(ilobe is the acccfited standard in this area. 
X’aliant is a heavy producer but, like Stokes- 
dale, may produce small fruit. Tt is the 
earliest of the \arieties tested. For soils 
badly infected with J'usarium wilt, a new' 
variety U S. 24 is siiggesteo. V. S. 24 
pnxluccs uniform fruit of lietter quality 
than fVin America. One or more varietie.s 
that are extremely resistant to b'usarium 
w ilt and some of the common leaf spot dis- 
eases (not Late Blight) is expected to be 
released from the Vegetable Crops Lab. 
within a short time 

In the spring for the Manatee-Ruskin 
area, Rutgers and (irothen’s Globe are still 
favorites I'be new variety' C. S 24 is 
suggested for trial on w'ilt infested soils. 
Valiant does not produce sufficient leaf 
cover to ]n*otect fruit during late sjiring: 
it snn scalds even wdien slaked. 

For south b'lorida and the cast coast 
section no change in recommendations is 
made in this paper. X pa])er to follow' w'ill 
discuss tomatoes for the luist Coast section. 

Pepper . — .\o new \arieties have ap- 
peared I ; some w'ork along hybrid lines ‘S 
being undertaken by' some of the seed grow- 
ers, and one or more may appear in the 
market soon. Until such time as these 
have heem tested, old line varieties are 
recommended according to the demand of 
the market. 

Onions . — A new variety', Excel, a yellow 
Ifermuda type, very uniform in size and 
shape, 10 days to 2 weeks earlier than other 
Bermuda types, is suggested for central and 
north Florida. 

d'exas Grauo is more uniform and earlier 
than Grano, and is recommended. 
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Lettuce, I rebury Type.— Kot (‘arl y and 
kite plantings the new variety Great Lakes 
IS recoinnicndcd It is of uniform, medium 
size, resi^-'tant to bolting and tip Inirn. 

Vor Midseason, imperial 44 and S47 are 
still recommended 

— \o new varieties have made 
their aj)])earance. However, iiujuiries to 
[)r. khares Decker of the I\xperiment Sta- 
tion at Gainesville indicate jiromise of a 
new eggplant variety so(m, tliat will he 
highly resistant to “tip over" 

Ccnitaloupc — A trial idanting of canta- 
loupe at the \ egetahle ( rops Lahoratorv 
last spring indicated that this crop has 
|)Ossihilities in the area extending as far 
south as I't Myers \ew disease resistant 
varieties and new organic fungicides and 
insecticides winch are safe to use on 
cantaloii])e add to the' crop’s possibilities 
\\arieties foutul promising were Smith’s 
Perfect, Texas Xo 1, and llurrell’s Xo 4.> 
Smith’s IVrfect, though iMther late matur- 
ing, proved most resistant to both Powderv 
and Downy Mildew. 

f^olc Beans ~~ A new varietv, lllue Lake, 
has been growm very success full s in West 
hdorida. loir the Manatee-Ruskin area 
Mc( aslan, G. S Xo ItH and G S Xo d 
are recommendeil 

Cuinnihers . — Tests during the iiast two 
seasons indicate that several ness Downs 
Mildew resistant varieties ])r(aluced at the 
South Garolina T'x|)erinienl Station hy Dr, 
VV. T*. Barnes and co-workers hold much 
promise. Tn yield tests during the past 2 
seasons these lines yielded significantlv 
better than any of the accejited commercial 
varieties in the planting As a matter of 
fact, some of the commercial varieties died 


without ju'odiicing a single marketable fruit, 
wdiile others jiroduced onlv a few. 

I'he variety Jkierto Rico dl) produced 
more fruit than the S. C arolina strains hut 
the fruits were shorter and not as good in 
quality. 

Burpee Hybrid, maturing later than either 
the P. K. dt) or the South Garolina strains 
produced the highest yield. This varietv 
produce.s beautiful long medium dark green 
fruits which like the L. K. 39 have a ten- 
dency to “flecking” (a tiny white specking 
in the skin). 

One of the S. Garolina strains will be 
available probably for sindng planting in 
Idonda and will be known as “T^almetto.” 
It is highly recommended Of the regular 
commercial varieties, the recommendation 
remains the same, except that the varietv 
Marketer has been acce[)tcd by most grow'- 
ers in the W'aucbula, Manatee, Ruskin area 
and IS tilanted extensively. 

S^ceei C'orn, — J^\)r the Manatee-Ruskin 
area, recommendations would incluile loairi, 
Goldt'ii Gross Bantam and 111. (jolden No. 

< )f the newer hybrid.s tested, .Seneca 
( hief, T.rie, Oto and (iolden (jrain produce 
high yields of excellent quality. Seneca 
( hief protluces a medium sized ear w^ell 
filled to lij), of excellent flavor, a w^eek to 
in days earlier tlian Joana (iolden (irain 
ha.s same maturity time as (iolden Gross 
Bantam, produce'^ a larger ear which is very 
uniform 

In the ( iamesville area (iolden .Security, 
'Tn State, Oto, Lrie, N’lctory, (iolden, loana, 
.Seneca ('liief and 111. (iolden jiroduced the 
best yields in the order given Trial plant- 
ings of these varieties arc recommended 
before large aci cages are planted to deter- 
mine varietv best suited to growlers particu- 
lar conditions. 



CONSUMER PACKAGING OF VEGETABLES 


R. K. Showaitkk 

Florida A^ricnltnral Fxpcrimciii Station 
Gainesville 

What is meant by consumer packaging 
or prepackaging, whichever you may choose 
to call this new industry? Retailers have 
l>een weighing, bagging, or ollierwise pack- 
aging vegetables ever since the first markets 
were established. The “pre” was attached 
to packaging to designate the new mer- 
chandising method in which the actual 
packaging operation was performed before 
the produce entered the retail store. Gon- 
sumer packaging is another term referring 
to the preparation of a unit which has been 
previously wrapi)ed in convenient form for 
the consumer to select and carry home with 
a minimum amount of handling. Prepack- 
aging or consumer packaging also indicates 
that the produce in the package has been 
trimmed, washed, or otherwise prepared 
for cooking or eating. 

The beginning of consumer packaging 
is very hard to trace. Potatoes and onions 
have been sold in various small containers 
for many years. The K. T. Brown Can- 
nery at Springfield, Mass., using the name 
of Farmer Brown, made one of the first 
attempts to market consumer units of spin- 
ach wrapped in transparent film. At the 
present time, Farmer Brown is packaging 
eight or ten cars of mixed vegetables per 
week. 

Jn Los Angeles, Cal., the Sunny Sally 
vegetable grow-ers started packaging spinacii 
in 1939, and in 194(1 sold between •> and 19 
million consumer units in cellulose acetate 
bags. 

Since 1945 the Ohio State Agricultural 
Fxperiment Station in cooperation with the 
Great Atlantic and Pacific I'ea Company 
has been conducting the much publicized 
Columbus experiment. The vegetables are 


all packaged in the A & P C'ompany ware- 
house in (‘olumbus and sold in ten super- 
markets equipi)ed with refrigerated display 
cases. 'Phe emphasis in this study has been 
placed on consumer acceptance and the 
reduction of spoilage and w^aste. 

Inuring the last few years the consumer 
packaging of fresh produce has attracted 
widespread interest. All types of trade and 
•-cienlific journals, as widl as iiew^spapers, 
are publishing articles on the subject. Pre- 
Pack-Age, a new monthly trade journal 
devoted to modern methods of packaging 
and merchandising fresh foods, started pub- 
lication in .September of this year. 

There are several reasons for this in- 
creasing public interest. Leaders in the 
fresh produce industry estimate that 25 to 
35 percent of all the edible produce grown 
ill this country is wasted somewdiere along 
the line between the farm and the consumer. 
Our w^asteful handling methods are particu- 
larly had in the present period of w^orlcl 
food shortages and high food costs which 
are partly attributable to the high cost of 
distribution. The housewife of today has 
been educated in terms of food quality, 
grades, balanced diets, including fresh vege- 
tables and the methods for preparing the 
most tasteful and nutritious meals. She 
has also learned how to avoid the long 
hours of toil in the kitchen each day which 
wTre demanded by the old methods of food 
preparation. Thus, we find an increasing 
demand for fresh produce prepared in ad 
vance for cooking or eating. 

Mail) problems have arisen in connection 
with this new method of inercliandising and 
research projects are being initiated by 
government agencies and many industries 
ill an attempt to find the answers. Foi 
instance, authorities differ as to whether 
the packaging should be done at the shipping 
|K)int or at the terminal market. Since Coii- 
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gress passed the Research and Marketing 
Act in ( Public Law 7 * 63 ) new emijlia- 
sis has been placed on marketing research 
by Federal and State agencies. C'onsuiner 
packaging studies already being conducted 
the Florida Agricultural Experiment 
Station are being expanded under this new 
law. 

Before ])repackaging can be successful 
there arc a considerable number of basic 
laboratory tests which must be made with 
the great variety of packaging materials on 
the market. b\)r example, 41 different 
standard types of cellophane film are being 
manufactured by a single company. In 
addition to cellophane, the following films 
have been used for food jiackages: Pliofilm, 
\bnylite, cellulose acetate, ethyl cellulose, 
\btafilm, and polyethylene. 

Rapid progress has recently been made hi 
the manufacture of new plastic, paper, and 
synthetic rublier films and packages. The 
ravi materials and melhods of producing the 
various films are quite different. An outline 
of the manufacturing process for cellophane 
will show not only the compo.sition, but 
the possible variations in the process which 
result in very different ])hysical propertie> 
of the film. 

( 'ellophanc is regenerated cellulose made 
from cotton, straw or wood. The highec)t 
(juality cellophane is made from cotton, but 
the bulk of the supply comes from wood 
j)ulp. Tb'eces of pulp wood are steeped in 
sodium hydroxide solution, cut into fine 
pieces, then treated with carbon disulfide 
to produce cellulose xaiithate. lliis material 
IS mixed w-uth a dilute .solution of sodium 
hydroxide and aged for several days under 
a high vacuum to remove all air bubbles. 
'I'his viscose liquid is then ready for making 
cellophane sheets, viscose rayon thread, or 
cellulose sponges. In the manufacture of 
cellophane, the viscose is forced through a 
long narrow slot which is immersed below 
the surface of an acid coagulating bath, 
'fhe resulting film is run through a tank 
containing a dilute glycerine solution or 
other softening agents, and then dried. This 


film is not moistureproof or heat-sealing. 

A coating of wax, plasticizer, or resin must 
be applied in a very thin layer on one or 
both sides to reduce the moisture- vapor 
transmission and provide a means for heat- 
.sealing. The common heat-sealing and 
moi.stureproofing coatings have jioor ad- 
hesion to the cellophane in the presence 
of water. Another treatment, called anchor 
coating, is necessary when the film is made 
for packaging wxq materials. 

Pliofilm is made by treating rubber with 
hydrogen chloride to form rubber hydro- 
chloride. Lumarilh is cellulose acetate 
made from wood or cotton cellulose treated 
with acetic acid and acetic anhydride. Vita- 
film and Vinylitc are polymerized i)lastic 
resins. The Vitafilm is polyvinyl chloride 
and the Vinylite is a copolymer of vinvl 
chloride and vinyl acetate made from ethlene 
and acetylene gases derived from coal. Ethyl 
celliilo.se is made by treating cellulose with 
sodium hydroxide and ethyl chloride. 
Polvethylene consists of long chains of 
methylene groups formed by polymerizing 
ethylene gas under high pressure and high 
temperature. 

In addition to the choice of packaging 
material, the type and size of the packages 
are also very important. Some vegetables 
are individually wrapped. A head of lettuce, 
an ear of corn or a stalk of celery with the 
tops trimmed may be loosely sealed in 
cellophane or stretch-wrapped in pliofilm. 
Stretch-wTapping is a technique whereby 
the Pliofilm is heated momentarily to a 
temperature of about 300’-^ F. and the vege- 
table is pushed into the elastic film and 
tightly .sealed. Bunch wrapping is appli- 
cable to such crops as carrots, green onions, 
asparagus and broccoli. The wrapper is 
applied directly to a standardized group or 
weight of vegetables. Transparent bags 
are used for quite a variety of items such 
as green beans, spinach, salad mixes, pep- 
pers, and shelled peas and lima beans. 
Certain paper manufacturers are selling 
paper bags wdth a transparent film wdndow^ 
in the side. Window* boxes are made with 
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a transparent window sealed in the top of 
the box as is connnonly used for tomatoes. 
Over- wrapped trays or boats are made by 
wrapping film completelv around a card- 
board container with 2, ;5 or 4 sides. This 
type of package is suitable for cauUllower, 
broccoli, green beans, radishes, tomatoes 
and sweet corn, h'^ully transparent jilastic 
boxes have recently been placed on the 
market, but they are rather expensive for 
use as a vegetable i)ackage 

The physical properties of a particular 
film or type of package will largely govern 
its use as a packaging material, 'fhe (legree 
to which a packaged vegetable is visible 
has been found important. In past years 
the housewife used her senses of sight, 
smell, and feeling in picking out her vege- 
tables from o])en jiroduce counters. When 
these vegetables are placed in an entirel> 
closed package, the average buyer wants at 
lea.st partial visibility. X'arying degree.s of 
transparency are inherent projierties of the 
various films. Some are very clear, while 
others are slightl\ cloudy or yellow. Some 
types of films are clear when dr}, but turn 
cloudy or nulky white from contact with 
water on the outside of the package or 
^^ater vapor on the inside. 

The permeability of a film to the res- 
))iratory gases is very important in deter- 
mining the comjiosition of the atmosphere 
inside the j)ackagc, which in turn influences 
the storage life and cjuality of the vegetable. 
It shouhl be emphasixed that vegetables in 
consumer ])ackages are still living as con- 
trasted to vegetables that have been killed 
by blanching, cooking, freezing, or drying. 
After the vegetable is harvested such meta- 
bolic processes as respiration and transpira- 
tion continue at a rate controlled by the 
environment. The ideal handling conditions 
will slow down these ])rocesses as much as 
possible without causing death and subse- 
quent rapi<l deterioration. \’ery little 
change will take place in the fresh vegetable 
if it can be held at temperatures just above 
the freezing point. The loss of carbohy- 
drates and vitamins by enzymatic action 


and oxidation will be reduced by low tem- 
peratures and a low supply of oxygen in 
the package. During normal respiration 
the carbohydrates are united with oxygen 
and the end products arc carbon dioxide 
and water. If the film is not iiermeahle to 
the intake of oxygen and release of carbon 
dioxide, the available oxygen will be used 
and pressure built u]i from excess carbon 
dioxide. The ideal film for most vegetables, 
according to Plantcnius', would be one 
which maintained an oxygen concentration 
of 3 to .■> percent within the package. When 
the oxygen content drops helou percent 
anerohio respiration occurs v\ tth the pro 
dnetion of aleoliol and had odors and tastes. 
An exce]>tion was found by Scott’, who 
packaged snap beans and found that atmos- 
phere •> of A and .7 t)ercent oxygen ami over 
25 percent carbon dioxide produced no 
deleterious effects in 7 days. Instead, there 
was less discoloration and loss of X'itanun 
C in these packages of beans than in the 
more jiermenlfle jiackages 

According to various authorities, the films 
with the greatest penueahihty to respiratory 
gases are etliyl cellulose, cellulose acetate, 
non-moistu reproof cellophane and iinplas- 
ticized Pliofilm. W hen the moisture proof 
coaling is ap|»lied to cellophane or a plasti- 
cizer added to Pliofilm the gas permeability 
IS greatly reduced. W hen low^ liermeahilit} 
films are used, the »film mamifactiirers rec- 
ommend punching a hole in the package for 
ventilation .Spoilage losses due to anerobic 
respiration have been low in commercial 
jiackaging operations because the packaging 
macliiiie often makes an imperfect heat seal 
or the film is slightly torn during handling. 
Moisture vapor transmission through the 
package governs the amount of weight loss 
and wilting of the vegetable. Cellulose ace- 
tate and non-moistureproof cellophane allow 
very rapid loss of moisture. In experimenis 
conducted in the Horticultural laboratories 
at Gainesville during the past year, the 
average weight loss of spinach packaged in 
cellulose acetate was 20% after 8 days at 
45° F. During the same time the loss in 
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non-moistureproof cellopliane was !i7% and 
in the check package of cheeseclotli the 
weij>;ht loss was 40%, The nn nature-proof 
cellophane and Jliofilm packages lost only -j 
and ii% in weight. Small holes in the film 
for ventilation have very little effect on the 
amount of moisture lost. 

Before a film can he uscvl as a packaging 
material its sealing pro)3erlies must he 
known. The V^ilafilm, X'inylite, polyethylene, 
I^liofilm, and lieat-'-ealmg celloiiliane films 
can he sealed hy hand or automatic ma- 
chines adjusted to the ])r(>])er temjieraluro 
for each film. C'clhilose acetate and ethyl 
cellulose films must he sealed with a special 
glue or solvent. Some prepacker are clos 
ing their packages with staples or scotcti 
tape instead of sealing them 

'The flexibility of most films is controlled 
hy the amount and tyjie of plasticizer in- 
cfirporated in the film. W'lthout a plasti- 
cizer many plastics are rigid and brittle. 
Since Pliofilm is made from rubber it is 
naturallN very flexible except at low tem- 
peratures, where a softening agent is neces- 
sary riierefore, films are lieing iirodiiced 
of varialile composition for uses at specifieil 
temperatures. The tensile strength of ain 
one film varies ^^ith the com])osition and 
thickness and the temperature at which it 
IS used. 

The gauge or tliickness of a film has con- 
siderable effect upon its jdiysical properties 
as well as the area of film per pound. Stan- 
dard tyi>es of non-moistureproof cellophane 
are made in three gauges of .0008, .(K)12 
and .001(5 inches in thickness. W hen these 
films are moisUireproofed approximate! \ 
,0001 of an inch is added to each film. The 
area of one pound of .0008 in. plain cello- 
phane is about 23,400 square inches, while 
the area of the .0009 inch nioistureproof film 
is reduced to approximately 21,000 square 
inches per pound. 

I'he question of film cost is often raised 
in connection with prepackaging. The .0009 
inch moisture-proof anchor coated cellophane 
will be used for an example at the January 


1, 1947, price of .17c pet iiound. In over- 
wraj)ping an average size cardboard tray 
about 1000 square inches of cellophane will 
be required. Thus, aljoiit 130 packages could 
he wrapped from one pound of film measur- 
ing 21,00() square inches. Phe cost per 
package would he ajiproximately 43 of a 
cent. 

Other film manufacturers produce films 
that are thinner and thicker than tho-ie 
mentioned above, f’liofilm is produced in 
very thin stretched or tensilized form at 20 
guage (.00020 in.). Tlie film witli .0016 
in. thickness has suflicient rigidity for use 
in window boxes or hags d'ransparent 
l)oxe'^ are made from cellulose acetate, \'iny- 
Jite, and other jilastics hut the i>ercentage 
of plasticizer is lowered U) produce greater 
rigidity. A gauge of .010 inch is about the 
lowest limit of thickness if the box is re- 
quired to withstand any a])preciahle pres- 
sures Metal reinforcements are used to 
loin the corners and ])rovide additional 
support for one type of transparent box. 

'Phe prevention of micro-organism growth 
111 consumer packaged vegetables is one of 
the first essentials in maintaining quality. 
Rapid changes in taste, color, and texture 
result from the growth of various lyjies of 
bacteria and molds. hblm manufacturers 
liave ])roduced films with various bacteri- 
cides and fungicides incorporated in the 
film Some of these compounds produce 
Iiad odors or tastes and therefore cannot 
he Used. The growth of micro-organisms 
on the Vinylite film itself is controlled by 
using tricresyl phosphate instead of the 
more common plasticizer, dioctyl phthalate 

In our laboratory prejiackaging trials 
this year wdth green beans and spinach the 
most outstanding packages w^ere made of 
Vitafilm wMth 3 percent tri-o-xenyl borate 
incorporated in the film. The lieans and 
spinach in this film were still in good con- 
dition after 32 day.*^ at 42*^^ F. 

Ill conclusion, it should be emphasized 
that if the packaging of fresh vegetables 
in consumer sized units is to be a success. 
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a trenieiidous amount of research is still 
necessary on all the phases involved from 
the time the vegetables are grown in the 
field until they are eaten by the consumer. 


’PLATKNITJS, Hans. Modem Packaging, Voh 
20. No, 2 , pp. 139-143. 1946. 

“SCOTT. L. E.. Pve Pack- Age, Vol 1. No. 1. 
pp. 16-18, 1947. 


PREPARATION OF PRODUCE FOR 
PREPACKAGING 


JVl. A. Si.ADE, Jr. 

Research Depart nicnt Food Machinery 
Corporation 
1 .akelaml 

U is agreed by all that the basic aim of 
prepackaging is to give the consumer a 
better product and to procure more favor- 
able economic return for the producer and 
the retailer. 

Under the normal method of handling 
produce, the inedible portion of vegetables 
left attached constitutes a large portion of 
the total shipping weight. Cauliflower 
represents the extreme case where the curd 
or edible portion represents only about 4(1% 
of the total weight. PVesh corn when 
husked and trimmed eliminates about 50% 
of the weight, and even carrot tops account 
for almost 259? of the normal shipping 
weight. Aside from the additional trans- 
portation costs, there is the added labor 
cost of removing this inedible portion Ac- 
cumulation of these waste materials at one 
location may lead to profitable by-products, 
such as animal feeds ( 1 , 2 ) . 

Handling produce in the same old way 
up to the retailer or distributor discarding 
a third or a half in the garbage can, just 
doesn’t make sense. 

But let’s see how prepackaging might give 
a better ]>roduct if given the proper prepa- 
ration. 

Basic (juality is the .success of any food 
product, whether fresh, canned or frozen: 
Basic quality rests on three factors: (1) 
variety or type of crop, (2) harvesting at 
the proper stage of maturity, and (3) re- 
tention of the desirable constituents during 
handling, transportation and marketing. 


The variety or type of crop must be se- 
lected for packaging. Size and shape 
vary as to variety, and should be chosen 
for a<laptabilitv for prepackaging. Then 
too. proper production can add ' i this phase; 
for example, experiments have revealed 
that peas can be increa.sed in yield and yet 
kept in a fancy grade for a longer period b\ 
the liberal use of a high nitrogen fertilizer. 

I'roj)er maturity i^ of prime importance, 
and even though it is already the subject of 
numerous regulations; nevertheless, it re- 
( mi res considerable attention. 

Our third point, retention ot the desir- 
able coUvStituents during handling and trans- 
portation, is the point which we want to 
consider in a little more detail. 

,\s we all know, fruits and vegetables are 
living tissue which resjiire, and in doing so, 
the desirable constituents are altered. The 
higher the temperature, the faster they 
respire, and the faster they deteriorate. 

J.eafy vegetables i have high heat value"*, 
and must be cooled very ra])idly to prevent 
yellowing. The resjiiratiott rate of spinach 
(3) is a good example of the high respira- 
tion rate of leafy vegetable.s. 

The principal changes brought about by 
respiration are; loss of moisture, sugar, Vit- 
amin C’, and the loss of other desirable 
constituents. Asparagus loses almost fl times 
a> much sugar at 50^ F. as at 32^’ F. Un- 
iced kale (4) loses 449? of its ascorbic acid 
content in 6 days,' 3 times greater than at 
3 2 ^ tlegrees Fahrenheit. Subsequent 
changes in the sub.stances in the cell wall 
leaves produce susceptible to decay pro- 
ducing organisms. All of these contribute 
to the loss of what wc call — freshness. 
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temperature 
Degrees 
I Fahrenheit 

75 

50 


Mgr-C O-i 
per Kg-Hr. 

275.0 

00 

15 


TABLE 1. _ 

t> N' I' Estimated 

I!. 1 . I . i)er Storage I’ounds of ice 

Ion per day Life-Days 

(i()^0ir~ ~ ~ ■ T" ~~^b 

J I!, coil .T to fi 115 

4,125 10 to H) 21) 


The object of our coo])erative experiments 
last season with Mr. Dickman of Kiiskin, 
Elorida, was to study the possibility of re- 
ducing these losses through the use of 
‘‘Steri-coolmg.” this method of pre-cooling 
em])Ioys the use of large cjuantities of ice 
wat(‘r flooded over the produce to obtain 
rapid heat transfer. Our standard com- 
mercial unit hoods almost 2tHMi gallons of 
water per minute Added to llie water is 
a germicide to aid in control of the rot 
liroducing organisms. 

W'getahles included m these senii-com- 
mercial tests were lettuce, broccoli, cauli- 
tlower, com, tomatoes, string beans and 
lima beans 

lliisked corn was cooled from 8(>- to a 
cob temperature of ' in 24 minutes. Ripe 
tomatoes were cooled from to 41 ' in 
25 minutes, ( )tlier products of less bulk 
were cooled more (piickly a.s shown on the 
accomjianyi ng graph ( big, 1 ). These tem- 
peratures were taken internally, and nalur- 
all\ exjiosed surfaces were somewdiai low^er. 

b'or optimum cooling, the product should 
be ])repared for prepackaging before cooling 
Fills eliminates wa.ste material from using 
u]) refrigeration and sjieeds up the packag- 
ing operation following cooling. On corn 
tests, for example, cars wdiich had to he 
cut to size following cooling, the tempera- 
ture had ri.sen to 5L\ Cutting before the 
cooling operation resulted in a h degree 
reduction (45^) when placed in storage 
4'his reduction in temperature under normal 
refrigeration would require 2 to 3 days, or 
even longer, Lorn may lose 30% of 
sugar in 24 hours at At 35 this 

loss is only about 3% (5). A reduction 
from to 40 °F. low'ers the heat evolved 


by lesp! ration more than 50%. So it ‘S 
easily seen how' important pre-cooling 
really is to maintain freshness. 

d'hc Steri-cooler liquid contains a germi- 
cide designed pricipally to prevent contam- 
ination and build up of organisms in the 
treating solution. This combined by the 
quick reduction m temperature of the prod- 
uct treated almost entirely eliminates 
chance for development of rot producing 
organisni.s. I'ew, if any, of the common 
transit decays continue to develop at 4(F’b' 
and lower. 

In order to demon‘‘trate the effect of rapid 
cooling on various organisms commonly 
attacking fruits and vegetables, we con- 
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ducted a special eKperinient. IVtri dishes 
inoculated with these organisms were held 
under conditions similar to those produced 
by Steri-cooling follow^ed by normal transit 
refrigeration, 'fhe clicck or control sets 
were held under conditions of iKjrmal transit 
refrigeration Xfter what was considered 
normal transit period, these jilates were 
returned to normal room temjierature. 



'rile accompanying photograjihs of plates 
inoculatefl with Khi/opus R(»i ( Rhizopiis 
Nigricans) w'ere taken after is hours. The 
plate held under conditions of normal trans- 
it refrigeration has developed extremelv 
heavy growth with \erv abundant formation 
of spores, whereas the jdate rejiresenting 
Steri-cooled conditions show’s only slight 
growth and no spores wdiat.M>ever. 

We do not wish to imply that the Sterm 
cooler wdll not eliminate the necessity of 
maintaining a<le<juate sanitary condition:^ 
A sound routine sanitary cleanup should be 
put into jnactice for prepackaging, and 
should he as thorough as in any other food 
processing plant. Bacteria, especially the 
soft rot organism, builds up on plant juices 
and debris especially around cutting knives, 
belts, and where trimming is done. Yeasts 
and molds also develop along wu’th bacteria, 
and may result in heavy contamination of 
produce at these points if not kept clean at 
all times. Poured culture tilates for in- 
stance, of sw’abs taken from the cutting 
belt in the corn operation gave such an 


abundance of growth that counts could not 
he made even at a I to dilution. 

These points of po.ssible contamination w'ere 
soon eliminated by the proper clean up. 
'I'he importance of sanitation wdll certainly 
become more evident as ])repackaging de- 
velops on a larger scale 

As you may have observed from Fable I 
by this time pre-cooling also saves suhse 
cpient refrigeration. For once the product 
is cooled, less refrigeration is needed to 
maintain low temperatures. Since the 
profluct C(3nlinues to give off heat, normal 
cooling actually reiiuires addithmal refrig- 
eration. 

In summary then, ju eparation for pre- 
packaging should include ( 1 ) the removal 
of the inedible portion— w Inch reduces 
transportation and refriger.ttion costs, (2) 
projier sanitary conditions to ])reveut con- 
lamniation, and ( ) pre-cooliiig such as 
.Steri-cooling to injure against loss of fresh- 
ness and nutritive (pialities caused b\ high 
respiration rate and akso bv decay prodiic 
ing organism 

Rl 1 1 RhNc:i s Cn 1 

'MORRiS, R H.. COEKIK. D. A .AND CHER 
NO] ] . M. P'., Vegetable Wastes Avail 
ahilitu and V nlization Bureau of Aaruiil 
rural and Industrial Chemistry. Agncul- 
tural Research Admmistiatu)n A I C- 51 . 
1944. 

COEKLR, D A . Es^hW. R K., Processing 
Vegetable Wastes for High Protein. High 
V'^itamin Leaf Meals Bureau of Agricul- 
tural and Industnal Chemistry. Agricul' 
tural Research Administration AlC-76 
March 1945. 
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the respiration rate and rcspiratc^ry quo- 
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Y.. September 15. 1947 
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MERCHANDISING OF PRE-PACKAGED FOODS 


ViRCllL G. MoKdAN 
St. IVtersbiirjL^ 

I'he pre-packaj^ing program of fresh 
fruits and vegetables ])ring together for the 
fitst time in the long history of agriculture, 
representatives of ever\ essential operation, 
from the field to the table; our f^o^'crnjueui , 
the ^7^07ccr, flic srieutisi, ihc cn^incct', the 
merchandiser and the consumer-- to accom- 
plish, through co-o])erati^ e effort, what 
might well be termed the complete re-birth 
of the industry. 

Gp to now, from the point of shipment 
to the cfinsunier, the produce industry has 
been doing business from the same old stand 
that it did in the cracker-barrel days. I'he 
Miccess of pre-packaging at the grower- 
shipper level will put the farmer in a more 
vital posituin. lie has made great progress 
in applving science and engineering to his 
j)rofessi()n in the development of soils and 
crops. Although he Ct'in hardly be blamed 
for considering his job finished when his 
products are ]jroduced and delivered, every 
day the logic of ]jre-i)ackaging fresh fruits 
and vegetables at the point of origin, the 
farm, is gaining steadily. 

Idle elimination of all bulk Avaste, such 
as trimmings of the lops and leaves at the 
point of origin before shijmient reducing 
the handling and waste caused hy mauling 
of packers, carriers, wludesalers. retailers 
and finally the consumers; value of proper 
refrigeration at the moment of harvest be- 
fore spoilage begin.s — these are among the 
advantages indicated hy pre-packaging at 
the point of origin. 

The preparation and marketing methods 
of practically all other forms of food are 
geared to modern up-to-the-minute self serv- 
ice merchandising. The successful pack- 
aging of grocery products has sounded the 
death knell of former selling methods. 


Such staples as coffee, tea, crackers, rice, 
beans, sugar, some meats and many other 
products now sold exclusively in packages, 
indicate customer preference. Fhc pack, 
container, wrapper, the brand name — and 
self service — all court the housewife. She 
know^s her pet brand of dog food is nutri- 
tious, clean, made in a scientific factory, the 
dog food company has told her so on his 
package. Hut the farmer has never been 
able to tell her anything about himself or his 
j)roduct, because he has no package. For 
him to put his peri‘‘hable produce in a 
consumer package mark his brand on it 
and toll the housewife just how^ he w'orks 
to raise (juality foods and deliver it to her 
“field fresh “ — that is one of the ultimate 
objectives of the pre-packaging program. 
I'liis function also will entitle the farmer 
to s(une of that ;}00% mark-up between him 
and the consumer. 

In this revolution within tlic food industry 
the predictions are: 

Tomorrow’s food store will be less of a 
Avork shop and more of a service center. 

Toniorrow'’s grocery store Avill place more 
emphasis on merchandising, store atmos- 
phere menus, budgets, new'^ ideas, cleanli- 
ness, service and friendly courtesy. 

Many functions of tlie present day retail 
food store will probably be shifted to the 
packaging plant. Therefore it will pay all 
of us in the food indu'‘trv, not only to watch 
this trend but to help develop it. 

Today in Columbus, Ohio, in the self- 
service super-markets that have made a test 
conversion to selling only packaged fresh 
produce, the fruit and vegetable depart- 
ments are clean and orderly beyond any 
storekeeper’s dream. There is no waiting 
or bunching of customers as they walk 
down the row^ of refrigerator cases, free to 
pick up and examine the crispy cool pack- 
ages of fresh peas, golden ears of sweet 
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corn, sparkling radishes, head lettuce, all 
sealed in transparent wrappers. There is 
no wilted nor discarded vegetable litter on 
the floor. Iwerything on display is just as 
fresh at five in the afternoon as it was when 
the store uj)ened in the morning. 

All this, ami at no increase in retail prices 
to the consumer, seems almost to good to be 
true. Yet everyone connected witli the C’o- 
Itinibus experiment, believes that it is eco- 
nomically sound. Since its modest beginning 
about four years ago in a corner of one of 
the super-markets, the returns at the cash 
register, where public opinion is voiced, have 
been consistently ahead of sales in the old- 
line stores. However, I should say here 
that there is still a question of whether or 
not pre-packaged fruits and vegetables can 
be successfully retailed at the same co.st as 
unpre-packaged produce. Most experiments 
have been conducted for too short a time 
to fully answer this question. In some ex- 
periments now being conducted, no compari- 
son is possible. 

A casual observer might credit this suc- 
cess to the self-service idea, to attractive 
appearance of packaged-perishables, to 
gleaming new counters on which they are 
displayed. These are all very important 
factors of course, but not the important 
one. The approval of the housewife is won 
by elimination of waste. Waste is costly 
all around. It hits the grower by lowering 
his prices; it robs the storekeeper and fi- 
nally it shorts the housewife — far more than 
most of us realize. One official of the War 
Foods Administration has estimated that 
oni(*-fifth of our leafy green vegetables arc 
lost in the retail store and at home, and that 
one-third of all fruits and vegetables is 
w^asted between the field and the consumer's 
stomach. 

Spending a fraction of a cent per head of 
lettuce, for wrapping and refrigeration, to 
preserve its freshness and salability in the 
store, is good business for all concerned. 
It becomes smart merchandising, when con- 
sumers discover the fact that lettuce, sweet 

’ if' 


corn or snap beans — so handled — also keep 
better after they get them home. 

Scientific analysis and controlled store 
tests are saying that packaging and refriger- 
ation are doing the job of merchandising of 
fresh produce. However, the real testimony 
of the shoppers themselves is the “clincher.’" 
Thorough tests in merchandising of fresh 
comnuxlities j)rove that the majority of 
consumers favor this tyi)e of service. Al- 
most nine out of every ten customers 
of the total number responding to 
questionaires given out in tested markets) 
preferred to buy pre-paek.-.gcd foods rather 
than those in the bulk. As the most favor- 
able response came from the stores that had 
been selling pre-packaged fresh produce 
the longest one may conclude that the more 
accu.stomed the consumer ))ecoines to thi* 
idea the better he likes it. 

vSome of the reasons advanced were ; 

(1) Produce sold m packages is of 
better quality and appearance. 

(2) Produce is more sanitary, inas- 
much as it is sealed and protected from 
constant mauling, pinching and hand- 
ling. 

( 3 ) Produce, pre-packaged, makes 
for quicker shopping. 

(4) This new method permits a bet- 
ter choice at late hours of the day. 

( T) ) Kitcfien i)reparation and waste 
disposal in the home is easier. 

(fi) Packaged produce keeps longer 
than the bulk and it is handier to store 
in the refrigerator. 

Chief objections to pre-])ackaged produce 
were : 

(1) Some commodities were packed 
in too large units. 

(2) The package itself did not per- 
mit sufficient visibility, to make a care- 
ful choice. 

(3) Quality of the product was not 
dependable. 

However, of these objectors, 69.9% still 
preferred pre-packaging to buying in the 
bulk. 
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Store managers of the stores making 
these tests, say that it helps make them nK)rc 
profit. Actual profits on bulk fruits and 
vegetables are generally difficult to deter- 
mine. Seldom do stores have records re- 
vealing looses in trimmings, thrn\v-awa\ . 
and co.st of labor. I hit pro<lucts that aiv 
-orted, cleaned, trimmed and packaged ihf 
have definite cost, meaning assured profits to 
the storekeefier anti permits him to keep 
more accurate records of his ])rodnce de- 
partment. 

Significant challenge to the packaging 
of-fresh'produce by the industry, if it is 
to do an adecpiatc merchandi'^ing job are 
many * 

( 1 ) d'he package must attract atten- 
tion It must compete effectively in 
the all-important split-second to catch a 
prospective purchaser’s eye and hold it. 

It must 1 h‘ a “shop])er-sto])])er” in ever) 
sense 'I'he progressive retailers of all 
classes realize that much of Mr and 
Mrs. Consumer’s buying is done 
thrtmgh impulse As a result, store lay- 
outs are constantly being designed to 
permit ma.xinium display and maximum 
ofiportunity for self selection and self- 
service. Packaging lias an opjiortunity 
to fit into this self-service program by 
adecpiately supplying the factors that 
are important to both consumer and 
dealer — to become an advertisement 
and a salesman. This is the resjKinsi- 
bility of the jiackagc. 

(2) 11ie package must tell the story 
of the product What is it — what 
count or weight, how much, etc. Jt 
must be remembered, it must compete 
for attention with at least 2,800 other 
products in an average grocery store. 

(ii) The package must build confi- 
dence, Ts it the quality wanted? Is 
it fresh? Is its original quality fully 
protected ? These are some of the ques- 
tions the average consumer wants to 
know. The package must be depended 
upon to supply these answers. 


(4) The package must look clean 
and sanitary. Food shoppers especially 
women shop])crs, are becoming more 
and more sanitary-conscious as a health 
protective measure. 

i a ) Packages must look like good 
values. Millions of housewives have 
found their dollas do not go very 
far. Consequently the iiackage that 
looks like “Full money’s worth’’ is likely 
to j)roduce assurance. 

(0) 4'he package must he convenient 
to handle. Convenience of handling in 
the store, to carry out of the store 
and use in the home is very important 
and becoming more so every day. 

In addition to these consumer challenges, 
there are several other factors the dealers 
feel are important. 

( 1 ) 1'he package must look like a 
fast seller. The shrewd retailer knows 
that fa«t turn-over in his produce de- 
partment is one of his principal goals. 
His experience concerning which size 
of t)ackage sells and which doesn't will 
be dra\Mi on in making his decision 
whether to stock the packaged item of- 
fered. It will be only sound judgment 
to submit proposed package to a jury of 
able retailers so that their reactions 
will be available in correcting faulty 
unit size, if any exist. 

(2) The effective package must min- 
imize the selling time of the clerks 
required. The package that answ’crs 
questions, tells its story quickly means 
faster handling of store traffic — very 
important — during peak hours. 

fJl) The package must prevent spoil- 
age during selling period. Failure to 
provide necessary protection means 
non-salable merchandise, or worse still 
a dissatisfied customer and a com- 
plaint. 

The produce w^orld should not become dis- 
couraged at the slow^ progress of the pre- 
packaging program now begun in various 
j>arts of the country. When any industry 



110 


FLORIDA STATE HORTICULTURAL SOCIETY. 1947 


makes revolutionary changes in its methods, 
changes must tumble all down the line. 
Changes in type of freight cars, new refrig- 
eration, new cargo airplanes, new style gro- 
cery markets, and even changes in the 
kitchen follow a new process, also ware- 
houses, wholesale houses and even the farm- 
er should conform to the new methods. 

So, all the long channel from the farmer 
to the consumer, many clianges will have 
to occur in the care of packaging of fresh 
produce. Therefore time must elapse be- 
fore this entire program can come into 
general use. Meanwhile, should inexper- 
ienced packers flood the market with large 
quantities of poor quality pre-packaged 
fruit and vegetables, it would mean a set- 
back in consumer acceptance gained thus 
far in those new methods of merchandising 
and halt the progress so vitally needed. 

For example, the tomato package right 
now is meeting with considerable consumer 
resistance, due to the poor quality f)acked 
by terminal receivers. 

Our biggest bottle-neck in the merchan- 
dising of pre-packaging of fresh fruits and 
vegetables is the fact that less than 19 ? of 
the retail outlets have proper refrigerated 
cases to display properly the packaged pro- 
duce. The case manufacturers, like so 
many others, are behind in their orders. 

When cases are available, the merchan- 
dising of pre-packaged produce will have 
to he an educational program. Merchan- 
dising meetings should be held with co- 
operative chain stores, voluntary groups. 


store managers and all retailers planning 
to handle pre-packaging units. 

The grower will, in all likelihood, have 
to carry newspaper advertisements in the 
market he serves in order to make the 
consumer accept his brand. 

If pre-packaging is to he done at the 
grower’s level, the smart grower, or the 
co-operative representing the grower, will 
need to add advertising and merchandising 
personnel to his, or its, organization. This 
would he similar to the methods already 
practiced by those dealing in frozen foods 
program and the canning iiidusf'^ 

To successfully merchandise pre-pack- 
aged produce by the grower, there must be 
a follow-through from the field to the table. 
Old methods of the wire or telephone must 
he j>»upy)lcmented by contact men. We know 
the housewife likes the pre-packaged foocF 
— it is up to us to by-pass some of the old 
distribution methods. 

Self-service food stores are defirnteh 
here to stay. To fill their need, the produce 
department must also he self-service. 

Now who is going to do this job? 'Fhc 
terminal crowd who have been the “goug- 
ers’’ of the growers or is the grower himself 
going to accept the challenge and take the 
short cut to the consumer? Before that can 
happen completely, many questions will have 
been answered, the old rule of trial and error 
will have been applied. 

It may come sooner than any of you 
think I 



CHEMICAL CONTROL OF WEEDS IN 
VEGETABLE SEEDBEDS 


Don ALU S. BukciJs 

Florida Agricidtnral Experiment Stations 
Vegetable Crops Laboratory 
Bradenton 

d'he increasing cost of agricultural laboi 
in tile years since the beginning of World 
War II has created greater and greater de 
iiiands for weed eradicating chemicals 
Some such materials were already available 
by 1941 aiul others have been developed 
since then Our interest at the N’egetable 
Oops Laboratory (11) has been direcle<i 
primarily toward an investigation of the 
herhicidal materials which might be usalile 
for the control of weeds in vegetable seed- 
iieds Both I'ramon and ("yanamid have 
become widely used as weed control jna- 
terials for tobacco seedbeds in the southeast 
during the last 3 years. Clark ( 1 ) and Kin- 
caid (7) working in North Florida recom- 
mend use of theH" materials individually oi 
as a mixture ap[)licd to the soil 3 months in 
advance of planting. ITenderson (4) makes 
the same recommendation^ for Virginia. An- 
other chemical having herhicidal properties 
IS Chlorpicrin (manufactured and sold under 
the trade name “f-arvacide”) . This com- 
pound has been used extensively both as a 
weed killer, (10) (C) (S^), and a nemacide 
(•*>). Chlorpicrin is currently recommended 
as a soil fumigant for tobacco seedbeds b> 
Swanback (12), in Connecticut. The use of 2 
4-dichlorophenox3^acetic acid as a soil treat- 
ment for weed control has recently been 
pointed out (3). The material used in proper 
concentration may act either as a stimulant 
to soil organi.sm (9) or may greatly acceler- 
ate the initiation of root primordia in the 
stems of jilants produced on treated soil (8). 
These three herhicidal materials have been 
used as seedbed soil treatments during the 
past crop season. All experiments were set 


up so that data could be subjected to statis- 
tical analysis. The soils used were of both 
sandy (Leon) anrl heavy (Manatee) type- 
which were known to be infested with seeds 
of our common weeds. 

Seedbeds to be treated were made up and 
the herbicides applied to each randomized 
block in such order that a single bed having 
all 3 herbicides could be planted at 1 time. 
FTTtilizers were applied 1 week in advance 
of planting at the rate of 2000 pounds per 
acre. Two kinds of irrigation were em- 
[)loyed, I set of beds was watered from 
overhead b^^ means of a hose and sprinkling 
nozzle, the other was watered by seepage 
whereby wMter ran along either side of the 
bed in a shallow ditch. To accentuate the 
effects of herbicide as regards weeds 2 
crops were employed, tomatoes, a short term 
crop and celery a long term crop. 

A 3:1 Uranion -f- Cyanamid mixture was 
u.sed; 1.5 Ihs. per sq. yd. on the heavy soil, 
and 0.5 lbs per sq. yd on the light soil. The 
material was. broadcast uniformly over the 
soil surface and tlien mixed thoroughly to a 
depth of 4 inches. Intervals of 4 and 10 
weeks were allowed to pass before planting. 

Lhlorpicrin was applied at the rate of 2.5 
oc per sq. ft. as recommended by the manu- 
facturer. Inter vaks of 2 and 8 weeks w^ere 
allowed before sowing. 

The ammonium salt of 2, 4-dichlorophe- 
noxyacetic acid was applied as a liquid 
application equivalent to 10 lbs. per acre. 
As with Uramon -f- C'yanamid periods of 4 
and 10 weeks intervened between seedings>. 

Plant counts were made after germination 
to determine the total number of seedlings. 
Final harvest records separated the plants 
into two categories, number ones, and culls 
With tomatoes, a plant which measured 4 
inches from the soil surface to the bud was 
considered a number 1 plant. With celery, 
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a plant which measured 4 inches from the 
soil surface to the tip of the longest leaf 
was a number 1 plant. 

A consideration of crops shows that ger- 
mination (Table 1) of tomato seeds was 
not reduced by any of the 3 herbicides. 
Chlorpicrin was significantly better than 
2, 4-1). With celery, the check plots were 
better than Uramon -f- Cyananiid which in 
turn was better than 2, 4-D, Oilorpicrin 
plots showed no reduction in plant stand. 

A consideration of date shows the same 
relative position of .significance for the 3 
herbicides for plots seeded in December. 
On plots .seeded in January there is no sig- 


translocated by the irrigation water into 
the centers of the seedbeds. This loss often 
represented all of the plants in the center of 
the bed. 

At final harvest (Table 2) the production 
of tomato plants was reduced significantly 
by the 2, 4-D treatment. The yield of num- 
ber one celery plants m Uramon Cyati- 
amid and Chlorpicrin plots was significantly 
better than the checks which in turn were 
better than the 2, 4-D treatments. 

The figures for date indicate that for 
December seedlings Chlorpicrin plots were 
significantly better llian Uramo - -|- Cyan- 
amid or Check plots which in turn were 


TABT.E 1 

h^'FKCT OF FIeRHTCIDKS ON ( JeR M I N ATIO.V OF 'I'oMATO AND CELERY SeED.S 


.Soil I'reatnients 

CVo])s 

Date Planted 

Irrigation 

'Pomato 

C'elery 

I )ecenibor 

J anuary 

( )verhead 

Seep 

Check 

9493 


7700 

8458 

8009 

7549 

I'rainon -|- 
Cyanamid 

9740 

5427) 

0854 

8317 

«456 

6715 

2, 4-D 

9274 

.'{03 ; 

4997 

7914 

7722 

5189 

Chlorpicrin 

10192 

05 16 

; 8479 

8229 

8721 

' 7987 

Difference for 

Sig. 5% level 

i 

809 

1 

SOd j 

800 

809 

j 

809 j 

809 


nificant difference in the number of seed- 
lings produced. I he reduction in germina- 
tion in the Uramon -}- Cyanamid and 2, 4-D 
plots took place mainly in celery plots sown 
4 weeks after application of the herbicides. 
.A study of the figures on irrigation reveal 
a significant reduction in germination on 
the Uramon Cyanamid and 2, 4-D plots 
which were seep irrigated. This reduction 
in germination of celery (field observations 
showed some loss of tomato plants) can be 
attributed to sowing Uramon -j- Cyanamid 
and 2, 4-D plots too soon after treatment. 
.Soil tests’** show that this reduction is due to 
a concentration of salts which have been 


better than 2, 4-D. January showed Chlor- 
picrin and Uramon Cyanamid no better 
tliJin the checks ;ind only Uramon -j- Cyan- 
amid significantly better than 2, 4-D. There 
was significant loss in plant production due 
to type of irrigation. With overhead irri- 
gation, Chlorpicrin was significantly better 
than Uramon -f- Cyanamid or Check i>lots 
which in turn were better than 2, 4-D. With 
see]) irrigation Chlorpicrin, Uramon 
('Nanamid, and C heck plots were better than 
2, 4-D 

♦Made in conjunction with the seedbed work 
by Dr. E. L. Spencer. Soils Chemist 
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TARI.E 2 

l^FFKcr:; ()i< I iFKjticMiFs ON THE Pkoouction OF NI'M»p:r J Plants at Final Harvest 

AND 'fOTAL Nl’MBhk OF WhEDS 


Soil 

( Tops 

Dale Planted 

Irrigation 

'I'otal No 

'I'reatment 

I'oniato 

C Vlery 

December 

January 

( Ivcrhead 

Seep 

Weeds 

t 'heck 

Uramon 4" 

212:5 

25,51 

2-l<« 

2271 

2894 

1780 

13H4t’, 

( 'yanamid 

2:m 



2751 

324() 

2798 

S3S7’ 

2, 4-D 

402 

1('>S5 

; 

.i / 

! 14WI 

927 

(120 

r.9r,o 

C'hlorpicrin 
Uifference for .Sig. 

:5l21 1 

j 

1 

:57:5l 

i 

1 

4389 

24(>:{ 

i 1 

4481 

1 

2371 1 

I05cr> 

1 

1 


HJI I j 1 

at 5% level i K^Tf) j 1075 1(>75 1075 ! 1075 i 1075 i :5515 


P'or weed control 2, -1-J) was significantlx 
better than L’l'anum 4* ^ yaiiannd, (.'heck or 
(.'hlorpicrin plots. l^ranion 4- Cyanamid 
was significantly better than C heek plots 
})Ut not better than C'hlorpicnn. 

Weeds found growing on the lieaMer type 
Manatee soil were niostU of a succulent na- 
ture: smooth and s])iny pigweed, purslane, 
and ‘‘OW thistle. The sandy type soil was 
heavily infested with such gras‘^es and 
woody finnual.'i as. red top, goose grass, 
sorrel, dog fennel and jerusaleni oak. Xut- 
grass, Bermuda grass and crahgrass were 
common to both soils Chlorpicrin failed to 
give adequate control of crabgrass and gave 
only a inedit)cre cinitrol of redtop and purs- 
lane Observations at lime of seeding the 
beds indicated a good control of all weeds 
by clilorpicrin init as the season progressed 
more and naire crabgrass germinated in 
these plots. Subsequent trials with Chlor- 
picrin, in which steamed soil was solved 
wdth crabgru'.s seed and then treated, indi 
cate that Chlorpicrin inhibits seed germi- 
nation for several weeks but does not ki^l 
the seeds. Uramon 4 - CVanamid gave good 
w'ced control on heavier type soil where 
the applicalion was sufficiently high. 2, 
4-D gave excellent control of all weeds and 
grasses named except Bermuda grass. The 
figures given in Table TI represents this 
species almost altogether. 


C'ONCIATSIONS 

'llie results obtained in these experiments 
as regards the control of weeds by soil 
application of herbicidal material correlated 
with crop, time of planting and irrigation 
indicate that * 

1. Uramon -(- C yanamid is effective as a 
herbicide Regardless of type of irri- 
gation seed should not he .sowed for at 
least fi weeks after treatment. 

2 ( ‘hlorj)icrin is stimulative in its effect 

ou tomato (not significantly so) and 
celery ])lant^ It gives adequate control 
of all native weeds other than crabgrass. 
It should not he used as a herbicide in 
soils known to be heavily infested with 
seeds of crabgrass. Best results are 
obtained by planting 2 weeks after treat- 
ing the seedbed. 

3. 1'he Ammonium salt of 2, 4-dichloro- 
pheno-\\ acetic acid cannot he recom- 
mended as a herbicide for vegetable 
seedbeds. 
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OBSERVATIONS OF CERTAIN FACTORS 
GOVERNING EFFICACY OF SOIL 
FUMIGANTS 


Jack M. Hickerton 
ll^alker Fertilizer Co,, 

Orlando 

Compared with efforts expended in foli- 
age problems, control of below-tlie-ground 
pests and pathogens ha.s been a neglected 
field. .\Ithough little is yet known regard- 
ing the nature of organi.sms causing damage 
through plant roots, the enormous extent o£ 
crop losses from Mich organisms has been 
strikingly demonstrated by the n.se of soil 
fumigants. Soil fumigation appears to offer 
a logical and practical means of controlling 
harmful and undersirable soil organisms 
and increasing crop yields and (juality. There 
are now four or five manufacturers of fumi- 
gants carrying on an intensive screening 
program with volatile chemicals, laterally 
hundreds of fumigants have been tested 
against various soil fungi, insects, nematodes 
and weed seeds and many promising ones 
have been found. Also much fundamental 


knowledge is gradually being acquired re- 
garding factors affecting the performance 
of fumigants. There is a great need for in- 
tensive work along these lines by local ex- 
periment station workers, and it is hoped 
that the following generalized discussion 
will he a thought f>rovoker and research 
stimulator. 

The fumigants now being used commer- 
cially in Florida are chlorpicrin ( Larvacide), 
methyl bromide (Iscohromc), dicliloropro- 
pene-dichloropropane mixture (D-f3) and 
ethylene dibromide (Soil fume C)t)-40, Soil- 
fume 8(1-20 and Dowfume \V-4‘l>). Their 
re.spective merits have been di.scussed in 
other papers. All of these fumigants are 
relatively insoluble in water, but vary con- 
siderably in their molecular weights, boiling 
points and vapor jjressures. They are all 
applied beneath the soil surface as liquids 
and function in the ^oil as gases. 

Spacing and Depth o{ Applications — Stud- 
ies of fumigant dififusion in soil have shown 
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that the diffusion pattern is ordinarih^ like 
a bottle or a fla^k witli a tapering neck, 
ft can be readily understood that the spacing 
of application points or rows should ]je close 
enough and the depth of apjdications be 
shallow enough so that the point at which 
the pattern begins to ta])er he as close lo 
the soil surface as jiossihle; also so thar 
the various diffusion ])atterns meet or ])ref* 
erably overlap at all points. With the flask 
picture in mind, it can be understood that 
the upper inch or two of soil is the most 
difficult area to fumigate effectively. Spac- 
ing can be wider in sandy soils (say, 12 to 
14”) than m clav and muck soils (say, S 
to It)”). It is advisable to make a])plicalions 
as shallow as jiossihle and still retain the 
fumigant in the stiil Depth of application 
should he increa.sc(l, partieularl\ m sandy 
soils, ^^hen soil temperatures are high 
and/or "oil iiioistuie contents are low. 

f*cfu’trafi()n — h'rf»nj the point of ajipluM 
tion the fnniigant must jjeueirate throughout 
the soil mass to the desired depth, into rot 
ting roots ami other organic dehrm, ami 
then he retained long enough to kill \ari()u> 
forms of inoculum factors atfecting dif- 
fusion, such as soil temperature, soil poros- 
ity, soil moist me content, degree of sorh- 
tion, molecular weight and vapor jn'essnrc 
of the fumigant determine the degree and 
rate (»f jienetratiun 'The fumigants in ust- 
are all heavier than air so that downwani 
penetration is usiiallA no prijhlem. Somc' 
times, as in the treatment of samly seed betl-, 
with chlorjiierin, it is desirable to limit 
downward penetration of the fumigant by 
raising the water table. ()wiiig to the dif- 
ficulty of penetrating unrotted or partially 
rotted roots, it is desirable to allow^ such 
organic debris to thoroughly rot before 
treating tlie soil. 1'he principle reason for 
the comparative inferiority of chlorpicrin 
against the root kmn nematode is its inabil- 
ity to kill all stages of the nematode in roots 
that are not thoroughly disintegrated, where- 
as methyl bromide, D-D and ethylene dibro- 
niide have this ability wdien ajiplied under 
favorable conditions. It is also suspected 


that general penetration of the fumigant is 
hindered by air t)ockels surrounding organic 
debris, in that the gas settles in these 
pockets. Penetration into surface ridges 
and lumps is difficult; heiicc the importance 
of having the surface thoroughly levelled 
followdng ajijdication of the fumigant. 

Soil Temperature — in general soil fumi- 
gants are most effective at soil temperatures 
betw'een 50'*’ and 80*^ F. At low temperatures 
s(M*l)tion of the fumigants by soil particles 
is greater, volatilization and diffusion are 
lessened, and the period of retention in soil 
is prolonged. At higher temperatures los'' 
of the fumigant at the soil surface is more 
rapid. Materials with a low’ boiling ])oint, 
like methyl bromide, are more effective at 
lower temperatures and less effective at high- 
er temperatures than chlorpicrin, D-D and 
elhxlene diliromide which have higher boil- 
ing points At high temperatures the fiimi- 
gaiit should he applied deeper, the soil mous- 
lure content should he higher and. in the 
( ase of chlorpicrin and methyl bromide, 
greater attention should he given to sjirink- 
ling the soil surface with water. Muck anrl 
clav soils can be treated more effectively 
at higher temperatures than sandy soils 

Soil Moisture — ft is difficult to .state the 
uleal soil moisture content levels for best 
re'^ults from soil fumigation. Since the 
fiimigiints are all only slightly solulile in 
water they are not able to penetrate a wet 
soil. Similarlv a high water table can stop 
downward i>enetration of the fumigant, or, 
on rising, force it out of the soil , a heavy 
leaching rain can push the gas downwards; 
and a light rain or artificial sprinkling can 
help seal the fumigant in the soil and ma- 
terially aid in resiilt.s obtained with chlor- 
picrin and methyl bromide. In dry soil the 
loss of gas is often too rapid. Pre-condition- 
ing of soil with moisture is known to he very 
important in regard to killing of w^eed seeds 
wdth chlorpicrin. and this may apply to 
other organisms and other fumigants. When 
soil temperatures are above, say 75'^, the 
soil moisture content, particularly in sandy 
soils, should be higher. Clay soils and prob- 



136 


FLORIDA STATE HORTIC tJLTURAL SOCIETY, 1947 


;il>ly mucks, ^liould l)e fumigated at loun 
moisture levels than sandy soils 

Soil Type — DifYusion of fumigants 
through more porous sandy soils is easier 
than through le^s porous clay soils. Alsti 
sorhtion of these gases, principally b> the 
colloidal soil jiarticles, is greatest in clay, 
second in muck and least in sandy soils. 
Although gas sorhtion is not as great in 
muck as in clay, it is apparent!}' more jiro- 
longed. In general, clay and muck soiU 
should be fumigated with higher dosages, 
shallower applications, m looser condition, 


at lower soil 'iioisture contents and at higher 
temperatures than sandy soils and a longer 
jienod should be allowed for aeration 

h*aics of Appiicahou — The usual rates of 
ajiplication are about oOt) ]h,s of chlorpicnn, 
liOO lbs. of 11 . ethyl bromide, 200 Ihs of D-1) 
and r»0 Ihs. of luhylene dihromide per acre. 
Dosages aie increased somewhat when soil 
conditions are adverse for retention or dif- 
Insion of gas. Also heavier dosages are 
applied in muck and clay sods than in sand} 
soils. 


WIREWORM CONTROL STUDIES ON THE 
LOWER SOUTHEASTERN FLORIDA 
COAST. 1946-47 


1) ( ). W’ol.VKNHAKOER 

Florida Ap;ncultnral Hxpcrinicut Stations 
Sub’Trof'ical lixpcrioicni Station 
I lomestead 

'fhere is no (juestion hiit that serioiis 
losses from wnawvorms have been sustained 
by potato growers in South h'lorida The 
important (piestion is liow can the losses 1h 
stopped. I'his re])ort records results of 
rather extensive experiments conducted in 
the J94(>-4?’ season on the use of insecti- 
cides for vvireu’onn control. An enumera- 
tion of three characteristics of the wire- 
worm ])roblem in Sontli Idorida is as fol- 
lows: (1) one of the corn wirew'ornis. 
Mclanotus coiiniiunis Gyll, is the insect 
involved, (2) most f)f the insects complete 
their life cycle m one year, as shown by 
Wilson’, and (»‘l) most of the insects are in 
the larval stage during the entire potato 
growing sea.son, Adatitation of control 
measures found effective elsewdiere may not 
be effective in South h'lorida, nor do the 

' Wilson, J, W. Present status of the wire- 
worm in South Florida. Proc. Fla. State Hort. 
Soc. for 1946: 103-106. 


differences necessarily preclude an easier 
solution to the problem 

Some of the newei insecticides wen- 
tested to determine their effectiveness in 
wireworm control. 'fhey included DDT, 
benzene hexaehlonde, termed 11(41 (for 1, 
‘k b ’*>. b-hexachlorocyclohexane ) in 
this report, and the fumigants dichloropro- 
pane - dichloroprojiylene under the propri- 
etary names of /L/)^ and Oorofinic and 
ethylene dihromide, , or fhnefunic IT-IO. 

All experiments uere conducted on (ho 
calcareous or marl soil in commercial fields 
of potatoes of South Dade ( cnmty. 4'hn 
soil is alkaline and w'as found to range in 
pH between 7.5 and S.7. It might he (pies- 
tioned, owing to the alkalinity, how DDT 
and benzene hexachloride could be effective 
in wireworm control, since both insecticides 
are understood to decompose in alkaline 
media. Some wirew'onn control, however, 
wa.s obtained. 

Field Experiments 

In cooperation with the Far south Growers 
( ooperative Association an experiment was 
comhicted in which different concentrations 
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J — W iRKVvoKMs i*er Scjitakk Koin on Samrlinc. Dates, Percentaok or 

'I'OBERS InJITREI). PeRCKNTAOE OF (‘OiN^TRO!.. AND YtEKOS OBTAINED 


rreatnieiit 

Ibs/A. 

DDT— r>07f lbs /A. 

DDT— r)(K/' \\'.(S)(U.s Ibs./A 
(.'heck 

Sq ft of soil sampled ])er 
treatment 


IManted December 194(), 


Wirevvornis per sq. ft on 


(>/2S 

7/21 

10/31 

0.05 

1.12) 

0.57 

0,09 

0.S5 

0.95 

0.05 

I.Ol 

0.57 

0.12 

l.is 

1 9S 


21 2 21.2 10 I 

and har\ este 1 beln narv 20. 


^/f tuliers 

^7 

V'ield 

injured 

control 

bn./A. 

10.7 

— 3 

251 

9.S 

r> 

240 

5.2 

50 

251 

10.1 

— 

203 


of DDI were s|)ra\e(l on the j^ioimd and 
then disked in. I’bree concentrations w’ere 
applied in 25- foot sirqis across an SO-acre 
field, on May lo, 1940 Tbis was subsequent 
to the potatf) growing; reason, tirecedinjj the 
raiiu season, and dnrin.q the e^fi deposition 
jieriod of the wireworm adult. 4'he soil 
was disked after treatment in order to place 
the DD'f below the surface. 

Sanipliims of tlie sod were madi‘ at three 
different limes after the treatment to <le 
termine the wireworms populations. The 
results of the sampliims and of the percent- 
age of the tubers injured and of the yields 
at haiw est time aie jiresented in I able T 


More wireworiiN were taken in the check 
samples than in the sanqdes from treated 
soil, on each sample date. .Vs many wire- 
worms were taken from the l<).2-pound 
concentration of 509^ wettable DDT per 
acre as from the <>4 S-concentration on each 
sampling date, excejit July 21 and it WEvS 
nearly ^o It is of interest to note how^ever, 
that the percentage of ininred tubers show'cd 
,m order of decrease with DDI' concentra- 
tion increase. Possibly the slowness of 
action of DD 4' may in part ex])lain these 
observations. Although the average yield 
figure IS shglitly more for the check than 
for the plots treated with DDI the differ- 


4'AIM.P 2 — Maieri.m.s .\ni) Amounf' ok Son. b'l’MKiwrs I'skd. Vvm<ai.e Pekcf.ni- 
AOE OF Wireworm 1n.iiirki) I'ubers, I’krcemai.e Control, and Averaoe Yield 


Material and amount applied/acre 

Avg. % io- 

jured tnlier.s 

Percentage 

control 

Avg. yield 
bn. per A. 

D-D —'tl gals. (230 lbs.) 

H.5 

21 

235 

W'-lii— 23 gals. ( 101 lbs ) 

4.5 

5S 

235 

—20 gals. (200 lbs.) 

7.5 

31 

234 

C beck 

10.8 

— 

250 


Planted December 2, 1941). and harvested b'ebrnary 20, 1947. 
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ences are within the limits of chance occur- 
rence and are considered insignificant. 

The soil fumigants were arranged in 
treated strips 12- feet v\ide across a field 
about 1250 feet long, also in cooperation 
with the Farsouth (irowers C ooperative As- 
sociation and wdtli the companies marketing 
these proprietary fumigant mixtures. Dis- 
perwsion of the fumigants was a fumigant 
applicator, one with injector tubes .spaced 
12 inches apart, injecting the fumigant at 
from to 9 inches in dejith and at intervals 
of 15 inches in each row. riie fumigants 
were applied on Novemlier 7 and the field 
w^as planted December 2. At harvest time, 
in February, samples of tubers were dug, 


More control of the wireworm is shown 
by the W-IO, ethylene dibromide material 
than by the other or of the check. The four 
bushels difference in yield is regarded as 
insignificant. 

In cooperation with Mr. August Bur- 
richler an experiment was conducted iu 
which 1 1 treatments, including a check, 
were used. Tlie 44 treatment plots were 
each four rows wide by about feet long, 
comprising a tract of approximately 4 1/2 
acres. The insecticides DD'f and IKni 
were applied by different methods. Each 
was used as follows: ( 1 ) as ?ttable pow'- 
der broadcast aiul tlieu di.sked in the soil, 
( 2 ) as a dust, presumably w ithout a whetting 


J'AHLI^ — \VikEW/()RM Injured ruiiERs. J*kk('en i a<.k ( on iroi., \ ield From 

Tw’o Sou. Fumigants 


Avg. % in- Percentage Avg. vicld, 
.Material and amount applied/acre jured tubers control bii. per A. 


2:38 

241 

242 


\V-irL-.22 gals. (161 lbs.) 
X -26 gals (260 lbs.) 
Check 


7.2 

11.2 

17.4 


59 

36 


Planted December 2, 1946, and harvc'^ted I'ebruary 2tb 1947 


weighed for yield, and determined as to 
wireworm injured tubers The results are 
summarized in Table 2. 

The ethylene dibromide 11 -10, gave the 
best control, 58 percent. 'Die other mixtures 
were less efficient. The check samples 
yielded more than the treatments, but the 
differences are attributed to chance occur- 
rence. 

Another conipari.son involving the Dow- 
f times IV -10 and N fumigants with un- 
treated (check) soil were also obtained 
from other treatment strips in the same field. 
The applications were made by the same 
method, on the same day as above stated. 
A summarization of the results is presented 
in Table 8, 


agent, broadca.st amd then disked m. (3j 
mixed with fertilizei and applied in bands 
at the side of the rows at planting time, and 
(4) the wettable material of each insec- 
ticide was dusted on the cut potatoes before 
they were jilanted. The soil fiiniigauts D-D 
and IV -10 w^erc also included in tlie experi- 
ment for further comparisons. The results 
are presented in Table 4. 

The fewest wireworm injuries were found 
on tubers growm in soil that had been 
treated with HCH broadcast, applied at 
three pounds of the gamma-isomer per acre, 
but the yield was also reduced. The fumi- 
gants each gave 63 percent control, without 
significant yield differences as compared 
with the check. The seed piece treatment 



TABLE 4 — Experiment^ at Burrichter’s Lisrixo Treaiment^ Materials, Amounts Used per Acre, xA.verage Per- 
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with HCH was fatal to nearly every seed 
piece treated. 

Results of an experiment involving about 
10 acres, in cooperation with Farsouth 
Growers Cooperative Association, are pre- 
sented next. Different amounts of DDT 
and HCH were added to the fertilizer. The 
insecticide-fertilizer combinations were ap- 
plied at planting time, in bands 2 inches 
wide, 2 inches at each side and 1 inch below 
the seed pieces. The planting was made 
December 2 and 3, 194(), with the Sahago 
variety. A summary of the data is given 
in Table 5. 


now he recommended. If improved manu- 
facturing processes can eliminate the taste 
contaminant, it may be found suitable for 
wire worm control. 

Real reductions of wireworm injuries re- 
sulted from the use of the fumigants but 
more nearly perfect control had been ex- 
pected from these materials. It is likels 
that improvements in the preparation of the 
soil or in the application methotls may be 
found more effective in the mail soils. 
Some consideration from different view - 
points may provide more understanding and 
improvement of the methods of application. 


TABLE 5 FERTrr.lZER-lNSKCTTCIDKS C OMIUN ATION. VN’lREWORM CONTROl. AND N'lEI.DS 




% injured 

Percentage 

Yield 

.Material and amount applied/acrc 

tubers 

control 

hu per acre 

DDT W. (TV 17.b Ihs. 


43 

2 

134 

DDT - 50% W. 35.2 Ihs. 


49 

- 17 

12J> 

DDT - 50% W 70.4 lbs. 


37 

12 

12S 

HCH - w. (S' i7.<i Ihs. 

(0,88)* 

24 

43 

1 35 

HCH - W. Co' 35.2 lbs. 

( i.7t;)* 

20 

52 

131 

ITCH - \V. (a 7(t.4 1I)S. 

(:5.52)* 

21 

50 

127 

Check, fertilizer only 


42 

— 

4 32 

Pounds of gamma-isomer per acre. 





Insecticides furnished by \l. I. duPont de Nemours and Gompany. 
Planted December 2 and 3, 194b. and harvested March H, 1947. 


Benzene hexachlonde gave some wire- 
worm control at all three dosages tried; 
DDT may he said to have given no con- 
trol. rhe yields differed hut little among 
the treatments. 

Discussion of Results 

Wireworm control wa.s obtained from 
treatments of benzene hexachloride and of 
the three fumigants. f)ne pound of the 
gamma-benzene hexachloride per acre ap- 
pears to have been practically as effective 
as more than one pound. Unfortunately, 
there was a tai'te contamination of the 
tubers from the use of this material, and 
more definite taste where heavier dosages 
were applied per acre, .so that it cannot 


The grower considers his soil tilth and 
conditions for a good seedbed before the 
tubers are phintcd. Cover crops are one 
need of the soil and may consist of tall 
seshania, heavy grass sod, rank ragweed 
growth, a dense covering of velvet beans, or 
combinations of all. (Growers who wish to 
use the fumigants may have to change some 
cultural practice to obtain maximum results 
from the fumigants. 

From the viewpoint of effective gas fumi- 
gation thorough ])ermeation of all of the soil 
by tlie fumigant is a definite requirement. 
This may necessitate breaking up the sod, 
lumps of soil, and the plant constituents of 
the cover crops as if the seedbed were in 
jjreparation. It means that the seedbed so 
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])reparecl would l)e funiigaied and left un- 
disturbed for two weeks. After the period 
allowed for fumigation, the soil would need 
to he dhsked or harrowed to eliminate the 
weeds before the seed are i)lanted, although 
the fumigant would inhibit some plant 
growth. Lange' reports that factors such 
as: “ . . soil temperature, soil type, soil 

texture, al'.sorption, composition, compact- 
ness, and soil moisture, amount of fumigant 
used, correlation of time of treatment with 
the known behavior of the organism to be 
killed, the t^^pe of seal used following treat- 
ment and other factors” influence the ef- 
fectiveness of treatments 'fhe type, tex- 
ture, composition, and compactness of the 
soil and the disposition of the C(»ver crops 
are suspected as factors that need to be 
studied with regard to effective fiiniigation 
of the marl soils of South Florida 


‘ LANGL. W. Harry New development in 
soil insecticides. Agr. Chem. Z (2) 20-23. 

68-71 1947. 


The stronger dosage concentrations of 
DILI' a])plied during the month of May pro- 
vided measures of wireworm control. Those 
applications made just before or at the time 
the tubers were planted were comparatively 
ineffective. For marl soils, indications are 
that ( J ) heavier dosages such as 70 
pounds of 5091 DDT are required, and (2) 
it is slow’ acting, requiring weeks or even 
months to effect control. 

Sum maky 

Partial control of wi reworms was ob- 
tained by s])raying soil with DD1' about f> 
months before planting potatoes, by treat- 
ing soil with benzene bexachloridc or by 
adding the chemical to the fertilizer and by 
fumigating with dichloropropane-dichloro- 
propvleiie, or ethylene dibromide, dlie more 
promising results w'ere obtained with the 
fumigants and benzene hexachloride. 


THE USE OF SOME ORGANIC INSECTICIDES IN 
THE CONTROL OF EARWORMS 
ATTACKING SWEET CORN 


F, (1 KeI.su hi MKK 

l^londa Agrtciiltnral Hxpcrimcnl Siaiion 
I rgetablc Crops Laboratory 
llradenton 

Fver since the oil + pyrethrum ear 
treatment has been in use for the control 
of earwonns in swectcorn, work has been 
in progress to find an easier but equally 
effective means of control. This paper dis- 
cusses some of the newer organic insecti- 
cides and their possible use as controls for 
the earwornis. 

First Test 

In the fall of 1940, 2 ear treatments, a 
3 percent DDT dust and an oil -F 0.2 per- 
cent pyrethrum injectioi? were compared in 


.1 2 acre^ block of loana sweetconi. The 
iliist plots received 4 ajiplications directh 
to the silk, the first when the .silks were 
well out and before pollination had taken 
filace, and the others at 3 day intervals 
The oil series received only 1 treatment 
when silks had vvilted. There was a very 
heavy infestation of the fall armyworm, 
Laphygma fnigipcrda (A. & S.) amounting 
to 95 percent of the total worm population 
'J'he remaining 5 percent were the corn 
Heliothis armiger a (Hbn.). This 
IS not the usual proportion of species, but 
both of these w^orms commonly attack corn 
in Florida. 

1'he entire field was dusted 1 time for 
hudworm, using 3 percent DDT distributed 
with a crank duster when the corn was 12 
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to 15 inches high Jt received 2 subsequent 
applications of .‘J percent DDT dust applied 
with a puff duster when the tassels were 
forming. 

The DD'J' killed small instar larvae of the 
fall annyworni. but was ineffective against 
5th instar and mature fall army worms. Tn 
fact, mature larvae were rolled in the 3 
percent DDT dust and they pupated and 
produced mirmal moths. 

Results . — ITere was practically no dif- 
ference between the oil and dust treatments 
in the percentage of marketable ears pro- 
duced, or in the number of absolutely worm 
free. 'Fhe iiercentage of marketable ear^ 
for the dust treated plots was 9().4 percent 
as compared to 94.5 percent for the oil 
treated silks. The percentage of worm free 
ears for the dust treated was H5.9 percent 
and S3.3 percent for the oil treated silks. 


when oiled, the tij) 1 inch to 1 1/2 inch was 
not filled. 

Second 1'est 

'I'riickers hybrid sweetcorn was i)lanted 
ill the spring of 1947. A number of organic 
insecticidal sprays and dusts were com- 
pared with mineral oil + d.2 ])ercent pyre- 
thrum. The data are given in d'able 2. 
Practically all of the larvae attacking the 
ears in this test were the corn ear worm, 
f Idiot his armigera ( Hbn.) All materials 
with the exception of mineral oil + 0.3 
percent pyrelhrum were ap])lied 4 times at 
3 day intervals. The oil + ps.ethrum was 
a])plied once as an injection in the ear. All 
applications were directed on the ear. None 
of the materials affected the pollination of 
the ears. 

Results . — So far as the number of mar- 
ketable ears ])roduced was concerned, the 3 


TABLK 1 

A C\)Mi’AKi.soN OF 2 Silk Treatments for the Control of ('orn Parworms 


DDT^3%'i)ust " 
Mineral oil & 

0.2% py rethrum 


No. of Marketable V 

Lars 

Percent 


V\'t. of Mar 

Slight dam- 

No 


\V"orm 

Percent 

ketable ears 

age, tip only 

Damage 

1 Total 

Free 

Marketable 

lbs. 

215 

17(>1 

2d4tr 

85.9' 

90.4 

' ' 914 

242 

1803 

2104 

<S3.3 

94.5 

917 


i'he biggest difference was in the number 
of worms entering the ears through the 
husks at the base or side of the ear (fall 
army worms), d’here was much less dam- 
age to the dust treated ears, which is a 
rather imiiortant factor when we consider 
the number of ears discarded because of 
sideworms. 

'riiere was no difference in the size or 
weights of the ears from the 2 treatment-;. 
"J'he weight of the dust treated ears was 
914 pounds, and the oil-treated 917 pounds 

However, dust-treated ears filled com- 
pletely to the tip, indicating no damage from 
the treatment. Oil -treated ears which re- 
ceived' the application at the proper time 
filled to the tips; if the silk was immature 


percent DD'f dust and 3> percent Methox} 
DD r <lust were oustanding even though the 
3 percent DDT just missed being signifi- 
cantly better than the oil T ])yrethruiii. 
The highest percentage of worm- free ears 
was for the mineral oil + pyrethrum, Mc- 
thoxy DDT 3 jiercent dut-t and DDT 3 j)er- 
cent dust. I'he percentage of sideworm in- 
jury was greatly reduced with the DDT 
and Methoxy DDT dust. 

Of the materials tested Methoxy DDT 
was outstanding as a budworm control. 
Dusts were more effective than sprays. 

Conclusions 

DDT 3 percent dust and methoxy DDT 
3 percent dust are good controls for the 
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corn earworm. DDI" is not effective against 
the fall arrnyworni whereas niethoxy DDT 
is. vSince methoxy DDT is so effective as 
a budworni control when ap])lie(l as a dust 
to leaf whorls, it should he considered as a 
control nieas-ure for those worms (corn 
earw^orm and fall army worm ) attacking 
sweet corn. A dust j)r()gram of 4 a])])lica- 
tions spaced 3 days apart starting at the 
time the silks emerge should produce a high 
percentage of marketable ears. 

Sprays W’cre less effective than dusts of 
the same material. 


Since these must be direct applications 
to the silk of the ears, airplane dusting is 
generally ineffective. Drifting of dust has 
proven of little value commercially. 

As a final precaution, the Bureau of Kn~ 
tmiiology and Plant Quarantine still con- 
siders crop remains dusted with DDT un- 
safe to feed to livestock. This is true for 
the other organic materials. Tn thi.s con- 
nection, the Bureau is guided in its policy 
by the findings of the pharmacologists, toxi- 
cologists, and workers in related fields. 


TABLE 2 


I'llE ('ONTROI OF E.\RW0RMS* BY TUE I'SE OF ORGANIC INSECTICIDES 







Percent free 


'rreatment 

Source 

Percent 

Marketable 

Percent 
Worm I'ree 

of Sideworm 
Tn fe station 

iT 

(dieck 



10.7 

67.H 

2. 

Mineral oil + 0.29J. pyrethrin 

lohn Powell 

r>2.1 

43.4 

79.4 

3. 

Syndeet 1-400 Spray 

IJ S. Rubber 

44.0 

11.9 

87.0 

4. 

ciilordane fiOW 2 Ib-lOO spray 

V el si col 

2S.3 

9.4 

74.6 

5. 

DDT 50\V 3lb-10() spray 

i )upont 

43.0 

20.4 

85.0 

(>. 

Piperonyl butoxide I-SOO spray 

Dodge & Olcotl 

19.r 

4.1 

75.0 

7. 

Piperonyl cyclohexenone l-SUO 

Dodge & Olcott 

11.8 

2.1 

67.8 

ft. 

snrav 

DDT 3% dust 

Dupont 

65.6 

3ft.r> 

93.8 

9. 

Chlordane dust 

Dow^ 

34.4 

lO.O 

88.2 

10. 

Methoxy DDl' 3% dust 

Dupont 

G6.3 

40.2 

94.6 

11. 

Methoxy DDT 2 lb. -100 spray 

Dupont i 

27.1 

8.6 

74.1 

12 . 

Toxaphene 10% dust 

Hercules 

47.3 

25.2 

96.9 

Difference necessary for 
significance 


13.7 

12.9 

12.4 


♦Heliotliis armigera (FIbn.) 







NEW FUNGICIDES 


A. H. Eddins 

Florida /I cultural Experiment Station 
Potato hwesHgations [jihoratory 
Hastings 

Control of the major diseases which at- 
tack vegetables in Florida is essential for 
the profitable production of truck crops. 
Disease control should begin with the seed 
and continue until harvest. Hood farming 
methods essential to the production of good 
crops are an aid in disease control. Use 
of disease free seed and disease resistant 
varieties when obtainable, chemical seed 
treatment to prevent seed decay and pre- 
emergence damping-off (H) and prompt 
plowing under of diseased crop refuse at the 
end of the harvesting season are practices 
which will help prevent maximum losses 
from diseases. 

Post-emergency damping-off of seed- 
lings in plant beds (9) and foliage disease 
of vegetables are the most difficult to con- 
trol. More time and money are spent in 
combatting foliage diseases than any others. 
Their control consists of keeping the leaves, 
branches, and stems of the plants coated 
with fungicides which are applied as sprays 
or dusts. 

Control of Diseases of Vegetables 
With New Fungicides 

Within the last few years many new 
chemical compounds have become available 
for testing for the control of diseases, and 
some have given good control of various 
diseases at different stations throughout the 
United States. Results of testing some of 
the new compounds on vegetables in Flori- 
da have been reported in the Proceedings 
of the Florida State Horticultural Society 
(1, 3, 4) and other publications (2, 5, 6, 7). 

Experiments conducted at the Vegetable 


Crops T.aboratory (4) and the Sub-Tropical 
Station (3, <1, 7) have demonstrated that 

Dithane-zinc Mil fate-lime, Parzate, Dithane 
Z 78 and Phygon-zinc sulfate-lime sprays 
are superior fungicides for control of late 
blight and early blight of potatoes and to- 
matoes. 

New chemicals are being tested at dif- 
ferent testing stations in Florida as soon 
as they become available. For example, 
during the last 7 years, 35 different formu- 
lations of sprays and dusts ni de of 17 dif- 
ferent fungicides have been tested for con- 
trol of downy mildew of cabbage in plant 
beds at the Potato Investigations Labora- 
tory. Results of tests conducted in 1946 
are shown in Table 1 None of the fungi- 
cides tested thus far have proved as effective 
as Spergon for control of downy mildew, 
but the search for something better than 
Spergon will be continued. 

It is necessary to test each fungicide to 
determine its effectiveness in controlling 
different diseases. 'Phe proper amount of 
the active ingredient needed in a spray or 
dust to control a disease without injuring 
the plants on which it is used must be 
worked out for each fungicide. The amount 
of spray or dust required to cover plants 
at different stages «of growth, and the num- 
ber of applications and frequency of treat- 
ment needed to control the disease also must 
be determined. 

Combining an insecticide and a fungi- 
cide and applying them as a single spray 
or dust is desirable as that eliminates the 
expense of applying them separately. How- 
ever, it is necessary to mix the materials 
properly, apply them to the plants and note 
their effectiveness in controlling the dis- 
ease and insects' which arc attacking the 
crop before reaching final conclusions re- 
garding their compatibility and use as an 
insectici de-fungicide. 


1947 
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I'ABl.K 1 — Control OF Downy Mildew OF C abkai.e in Plant Beds with Differ- 
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A recent survey of the work in progress 
at the Florida Agricultural Experiment 
Stations show that one or more of the 
fungicides listed in 7 able 2 arc being tested 
for control of the following diseases : Alter- 
Tiaria leaf spot, damping-off, downy mil- 
dew and wire stem of cabbage and other 
crucifers; downy mildew of cantaloupes, 
Allernaria leaf spot of carrots ; C ercospora 
(early) blight, damping-off and Septoria 
blight of celery; downy mildew of cucum- 
bers; Altcrnaria leaf spot of lettuce and 
escarole; Alternaria blight, bacterial blight 
and Cercospora leaf spot of peppers, late 
blight «'ind early blight of potatoes; late 
blight, early blight, and Stemphylium spot 
of tomatoes ; Anthracnose of strawberries, 
and downy mildew and anthracnose of wa 
termelon. 

Dithane D 14 is already being used ex- 
tensively for control of late blight and 
early blight of potatoes and tomatoes. Par- 
zate, Dithane Z 7'S and Phvgon ])robabls 
will be used for control of the same dis- 
eases \Ahen supplies of these materials be 
come more plentiful. Spergon is used gen* 
erally for control of downy mildew of cab- 
bage in plant beds. 

Preliminary tests have shown that Zer- 
late may be useful for the control of several 
diseases. Information and recommendations 


on the use of Zerlate and other new fungi- 
cides will be released as soon as repeated 
tests have demonstrated their effectiveness. 
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PRESENT STATUS OF THE MOSAIC DISEASE OF 
VEGETABLE CROPS IN SOUTH FLORIDA 


\\\ 1), Moore*, J). L. Stoj)I)ari)', and 
C . H. Savaoe’* 

The farm lands along the Atlantic coast 
from We.st Palm Beach to Homestead 
constitute one of the largest winter vege- 
table sections in the United States. Practi- 
cally all of the common vegetables are 
found in this area at some time during the 
season from ( Ictober t(3 May, varying from 
snaj) beans in early fall to pe])pers, squash, 
lima tieans, and tomatoes in late spring. The 
a[>proximate acreages of the most nnj)ortant 
crops are as follows peppers 4,200; scpmsh 
t{,500; eggplant 1,000; cucumbers 2.000; 
lima beans li.OOO; snaj) beans JiO.OOO; and 
tomatoes 11,000. Since harvests of these 
crops are made at a time when green veg- 
etables are scarce in most parts of the 
country, the acre value in South h'lorida is 
usually high. Accordingly, any factoi that 
influences yiedds is quickly reflected in the 
income of the individual farmer. 

("lorida vegetables have suffered heav\ 
looses at various times from both fungus 
and bacterial di.seases but only recently have 
some of the crops listed alxjve showm seri- 
ous infections by virus diseases. While dis- 
ea.^es due to virus infections have been 
present to some extent each year on jirac- 
tically all crops, their importance wdien com- 
pared to other diseases has been considered 
only nominal. Since 1944, however, the in- 
crease in severity <3f all virus troubles in 
South Florida has been at an alarming rate, 
reaching a point at the present time w^heii 

* Pathologist, Bureau of Plant Industry Sotls 
and Agricultural Engineering, U S.D A Ft. 
Lauderdale. 

* Associate Pathologist. Fla Aqr, Exp Sta.. 
Everglades Exp Sta., Belle Glade. 

* Assistant Horticulturist. Fla Agr. Exp. 
Sta», Everglades Exp. Sta.. Belle Glade. 
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the future of some crojis is in doubt, unless 
resistant varieties can he developed. In or- 
der that this problem may be more clearly 
seen, a brief description of the most im- 
portant diseases i^ given below : 

Snap Beaus. 'The common bean niosaiv' 
virus has been noted in all fields each sea- 
son for the past three years, usually being 
somewhat more prevalent in early fall and 
late spring than during the mid-winter 
months. Until the .reason of l94()-47, most 
of the trouble was confined to the foliage, 
with only an occa.sional pod showing tlis- 
tortion or roughness During this past sea- 
son, how'ever, many fields throughout the 
South bdonda area became heavily infect- 
e<l, w'ith both [kkIs and foliage showing typ- 
ical virus distortions The condition be- 
came so serious during Januars and earl\ 
February that jirices of beans from some 
infected fields dropped almost on local 

markets. 

Inoculation studies showed that the cause 
of this outbreak was due to the common 
bean mo.saic virus or some variant of this 
virus. .Since these studies were only ex- 
ploratory in nature and did not cover the 
entire field, it is possible that other viruses 
may have been inv61ved Due to the fact 
that the common bean mosaic and its related 
.strains are seed-borne, it may be assumed 
that the initial infection concerne<l in the 
present case was introduced in the seed. 
Much of the secondary spread may have re- 
sulted from a])hid infestation, as this insect 
was present in most fields during the sea- 
son. Previous studies have showm that most 
s])ecies of aphids are capable of transmit- 
ting the virus. Another possible contribut- 
ing factor, especially in the detection of 
symptoms, may have been the unusually 
high daily mean temperatures during the 
months of October through January. Mo- 
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saic is difficult to diagnose undcM* certain 
weather conditions but weather has little ef- 
fect on its presence. Low teniperatures mask 
symptoms of mosaic whereas reasonably 
high temperatures favor their a])pearance. 
Comparative data show that temperatures 
during this period were api)roximately 
10° F. higher than the long time average for 
the«e months. 

Peppers. When coinidered from a mone- 
tary viewpoint, pep])ers have suffered much 
greater losses during the ])ast three years 
than beans. Most pei)i>ers in South Florida 
are startt*d in seed beds, then transplanted 
h\ hand to the fields 'I'his method of hand- 
ling subjects the jilants to considerable 
bruising and may contribute aiipreciably to 
the sjU'ead oi the virus diseases. In addi- 
tion to this, aphid infestation is \ery heavy 
at times and sjiiead by aphids is probabl} 
the most important factor in the sjiread of 
the disease 

Virus leaf iiiottling at)])ears jn most cases 
on pepjiers soon after the plants are trans- 
jilanted. x\s the plants met ease in size neu 
leaves become infected and, finally, the 
fruits themscKes In the latter case the 
fruits become knotty, irregular in size, and 
poor in color Seldom do fruits reach nor- 
mal size, thus yields are reduced both in 
(fuantity and in grade. 

During the past year liejiper fields began 
showing severe mosaic symptoms by early 
November ainl continued to do so through- 
out the entire .season Many fields failed ro 
yield sufficient fruit to pay cost of produc- 
tion while others showed heavy losses itt 
grade. At no time during the season were 
there full shipments of top grade pepper'> 
from South Florida and most of this can 
be attributed to mosaic infection. 

The principal cause of pepper mosaic in 
this section of tlie state is very probabh^ 
cucumber virus 1, although other viru.ses 
may be involved aFo. Hiis particular virus 
is known to attack a wide range of wild 
host plants, many of which are found along 
local canal and ditch banks, thus opportunity 
is afforded at all times for spread of the 


virus to pepper fields by aphids. Little at- 
tempt has l)cen made in recent years to kill 
out wild hosts around cultivated fields so the 
present vserioiis condition may be the result 
of this neglect. 

Squash. 'I'lie growing of Mpiasli in the 
Ponijiano area of Broward County has been 
curtailed to a considerable extent during the 
past three years as a result of heavy mosaic 
los.ses Many growers have either quit 
grow'ing this crop or else have moved to 
other .sections where ‘blew” land may be had. 
experience having shown that reiieated 
plantings on the same land result^ eventually 
in total loss of the croj). W hile the Pom- 
jijino section has suffered the greatest losses 
from mosaic, there is no section along the 
low^er Florida east coast that is free of this 
t rt>uble 

As in the case of pepi^ers. squash ])laiits 
usually show' infection in the early stages of 
growth, although the heaviest damage oc- 
cuis immediately beftire and during the 
harvest jjcriod. 'The leaves show niottle^l or 
savored areas, also dark green and yellow^ 
blotches Jn some ca.ses, lilossoms fall before 
fruits are set and infected fruits that re- 
main oil the plants sIkivv mottled areas wdiich 
make them unfit for market. It is not un- 
common to see more than of the fruits 

from an infected field discarded on account 
of mosaic infection. In many cases entire 
fields are aliaiuloned by the time of the first 
harvest. 

The principal virus connected with 
squash mosaic appears to be cucumber virus 
1. Since this virus is not believed to be 
seed-borne, w'e may assume that it persists 
on wild ho'=t plants in or near cultivated 
fields. Several different insects are capable 
of transmitting the disease from one plant 
to another, but it is probable that aphids arv 
largely responsible for the present wide- 
spread infection in South Florida. In thi> 
connection it is of interest to note that 
losses have been particularly severe during 
warm periods when insect infestation was 
high. 

Cucumbers. Although cucumbers, are not 
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grown in South Florida on a large scale, the 
per acre returns are usually fairly high, 
consequently any a])precial)le reduction in 
yield becomes of considerable importance 
to the individual farmer. While diseases 
such as downy mildew and bacterial wilt 
are serious at times, mosaic is becoming 
more of a limiting factor in production each 
year. All fields show some loss from this 
disease and many yield less than half a 
crop. Much as in the case of squash, it is 
no longer safe to grow cucumbers on old 
lands in this section. 

Mosaic may attack cucumbers at any 
time. The young leaves become dwarfed, 
cupped, densely clustered, and dark green. 
Old leaves turn yellow and the fruits be- 
come dwarfed and malformed. This rc^^ulls 
in reduced yields in the fields and very 
heavy losses in the packing sheds due to 
grading out fruits that fail to meet grading 
standards. 

Cucumber mosaic is caused by one or 
more strains (»f cucumber virus 1. As in 
the case of peppers and s<iuash, this disease 
lives over from one year to another on 
wild host plants and can be spread from 
these to the cucumbers by insects. Aphids 
are particularly bad on this crop and aphid 
transmission is probably the most impor- 
tant factor in disease spread. The elimina- 
tion of weeds around the fields appears to 
be the first step in control. After this, a 
rigid attack on insect infestation, particu- 
larly the aphids. 

Tomatoes. Virus disea.ses have been pres- 
ent on tomatoes in South Florida for many 
years but have not been of serious concern 
to the average grower due to the fact that 
good yields have been had in most cases in 
spite of widespread infections. Tn recent 
years, however, losses due to mosaic have 
become fairly common and in some in- 
stances quite serious. As in the case of oth- 
er vegetable crops, mosaic may attack to- 
matoes in this area at any stage of growth. 
Some fields have been observed where most 
t>f the plants showed infection shortly after 
^transplanting while others showed symptoms 


at any time from date of first bloom to last 
harvest. 

rhcre are a number of di t'f erent viruses 
that attack tomatoes but the two most com - 
mon in South Florida are cucumber virus 1. 
and tobacco virus 1. \’ery likely, there are 
others present also, since host plants of 
some of these forms are common over much 
of the territory. The symptoms usually no- 
ticed first in commercial fields are spindled, 
spirally twisted, curved or filiform young 
leaves with older leaves becoming chlorotic 
and often rolled or folded. These are the 
typical symptoms of cucumber virus 1. Tn 
other cases the plants may .^e normal or 
stunted but with the leaves showing bright 
mottled patterns with raised green areas. 
Some foliage may show a fern-leaf distor 
tion or may be otherwise reduced in size 
These are symi3toms of tobacco virus 1. 
Regardless of the virus concerned, infected 
plants suffer from reduced leaf area and 
impaired chlorophyl activity, both of which 
influences yields and quality of fruits. 

As in the case of ])eppers, imich of the 
tomato acreage in South Florida is set 
with plants from seed beds. I’he amoiml 
of bruising that results from this method 
of planting could account for a considerable 
amount of tli.sease si)read. Insects, ])articu- 
larly aphids, may also play an important 
role in disease dissemination during certain 
periods of the winter season. 

In most cases tomato mosaic gains en- 
trance to both seed beds and cultivated 
fields through the medium of wild host 
plants. There are few if any fiekls in South 
Florida which are free of all weeds capable 
of harboring one or more of the tomato vi- 
ruses, consequently the possibility of infec- 
tion from these .sources is present at all 
times. While better in.sect control and a gen- 
eral clean-up of ditch and canal banks 
would probably not completely control the 
mosaic troubles on tomatoes, this practice 
would very likely reduce to a considerable 
degree the severe losses that are being ex- 
perienced in some sections of the lower 
Florida east^coast. 
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Wild hosts. "I'here are many weeds in 
South Florida which harbor viruses of var- 
ious kinds. These grow in profusion along 
canal and ditch banks and provide a con- 
stant source of inoculum for several of the 
cultivated crops. That these weeds play an 
important part in the present serious condi- 
tion can not be doubted, however, the iden- 
tity of the respective virii.ses on these wild 
host plants is not well known and until a 


thorough study of them is made a sound 
program of control can not be recommended. 
During the past year, the Everglades Ex- 
periment Station at l^elle (tla<le has insti- 
tuted studies on the problem and out of this 
should come a better understanding of the 
disease complex and a logical approach to 
the commercial control of all mosaic trou- 
bles in South Idorida. 


CONTROL OF CELERY DISEASES 


.\. .A. b'osTER 

Florida Agncaltural Ilxpcrinieai Siaitou^ 
Central Florida lixpcrinicnt Station 
Sanford 

One of the tests given to inmates of in- 
sane asylums to determine their eligibility 
for release is to give them a moj) and let 
them into a room containing a wash basin 
running over the brim. If the patient begin> 
to mop the Ibior before he turns off the 
faucet he stays. For at least sixty years 
farmers and experiment station workers 
have been mopping celerv diseases fran- 
tically while the basic sources continue to 
flow unheeded. 

We spend approximately a (juarter of a 
million dollars in IHorida annually for chem- 
icals, and a lot more for labor and equip- 
ment in attempts to control our number one 
celery disease, C'ercospora blight. A sub- 
stantial portion of state appropriations are 
spent finding out which chemical to use, how 
many pounds to add to 100 gallons, how 
many galloUvS to spray on an acre, what 
supplements to mix with it, how often to 
apply it, proper pressure, orifice size, noz- 
zles per row and a dozen other technical 
angles. 

At first we were exploring the use of cop- 
per compounds. Bulletin 306 published in 
1942 summarizes results of eleven years 
work by Townsend of the Belle Cllade sta- 
tion on the use of copper-containing mate- 


rials. Now the trend is toward organic ma- 
terials, particularly the carbamates. At San- 
ford we like a mixture of iron and zinc di- 
methyl carbamates, now being marketed in 
70 percent active pow'ders as Fermate, Zer- 
late and Karbam. W'e find that one pound 
each of the iron iind zinc salts in 100 gal- 
lons of water, applied w^eekly at the rate of 
125 gallons per acre, controls blight. The 
sprayer should o]>erate at 300 pounds pres- 
sure and have at least three nozzles i)er 
row. 

Although we like this mixture best there 
are other materials that will control blight, 
d'he sodium ethylene carbamate marketed as 
Dithane D14, the zinc ethylene carbamate 
sold a> Dithane Z 78 or Farzate, and the 
(juinone marketed as I’hygon have all been 
rejjorted as effective. Many of the old cop- 
per compoumls still do a good job wdien 
properly api)lied. 

The working out of a satisfactory spray 
program is important but even the best 
spray iirogram is only an emergency meas- 
ure to iave the celery crop until a more 
basic solution can be found. Growers w^ant 
an immediate solution of their problem and 
fungicide sprays are rapid. Also it is easy 
to set up a spray experiment, for a dozen 
chemical manufacturers are willing and 
eager to furnish samples for test. But pa- 
thologists would be doing a serious disserv- 
ice if they allowed pressure from either 
short sighted growers or aggressive 
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chants to deter them from searching for 
a more permanent and economically t^oimd 
means of eliminating loss. 

A few years ago Townsend of f3elle (ilade 
and Fmerson of Cornell began work on a 
program of breeding blight resistant celery. 
The parents from which they obtained re- 
sistance had hollow petioles, a sprawling 
habit, pink coloring, and a .strong flavor. It 
took several years of crossing to bring 
blight resistance into a strain that ap- 
proached connnercial celery in quality. The 
program has been delayed by lack of fa- 
cilities for producing seed and by restric- 
tions against out of state travel but it is 
making definite progress. There wdll be 
tests at Sanford and Belle (dade this year 
of .some sixty selections. A little more work 
will he needed to get strains ready for re- 
lease, but it is possible to have on the mar- 
ket within three years strain.s of both green 
and golden celery which will not need fungi- 
cidal sprays. If this project can be complet- 
ed it will be of more imi)or(ance to Florida 
celery growers than all the spray tests of 
the past sixty years. 

Another celery disease on which a lot of 
emergency experiment.s have been per- 
formed is damping-off. We plant our cel- 
ery seed on saturated soil in beds sur- 
rounded by water, covered by cloths 
which restrict air movement, during seasons 
when the temperature is often above nine- 
ty and when rains occur almost every day. 
ft would be difficult to produce conditions 
more favorable for development of fungus 
diseases. Growers often sow three times the 
number of beds they expect to need in hopes 
that' enough plants will survive. With this 
disease as with blight the most obvious and 
immediate solution is to apply chemicals. 
Formaldehyde or chlorpicrin applied to the 
soil before planting reduce but do not elim- 
inate damping-off. The cost has been so 
high that most growers do not practice the 
treatment. Seed treatments also help in 
some cases but they are not adeejuate for the 
“evere conditions under which our celery 
plants kre growtii. Sprays or drenches are 


therefore necessary as supplements to the 
soil and seed treatments. We have found 
one of the carbamates marketed as Tersan 
to be the most effective in our tests at San- 
ford. Jt has the disadvantage of being in- 
jurious if used in excess. A weekly treat- 
ment using 1 pound to the 10() gallons and 
no more than 20 gallons to a 1200 square 
foot bed has given good control. It should 
not be applied less than 2 weeks after seed- 
ing. A quinone, sold as Spergon, has been 
used extensively for this purpose. At 4 
pounds per 100 gallons it is less injuriou** 
than Tersan, but in our tests not as effec- 
tive a fungicide. The iron carbamate, Fer- 
mate, used as a dust for blue mold control 
ill the tobacco area has also given protec- 
tion from damping-off. 

With darnping-off as with blight we have 
concentrated on emergency treatments of 
the mopping up category by necessity. Bui 
with this disease also there are more basic 
solutions in sight. Tisdale at Gainesville 
and Brooks at Plant City investigated the 
effect of soil organic matter on damping-off. 
'I'heir results plus those of workers in other 
.states suggest that a fundamental solution 
of the damping-off problem might be found 
by establishing conditions in the soil under 
which organisms which antagonize the path- 
ogen will thrive. We have no end in sight 
on this approach, but there are enough en- 
couraging leads to make further investiga- 
tions well worth while. It is quite within 
the realm of possibility to use the common 
soil organism, Trichoderma, to antagonize 
the plant pathogenic Rhizoctonia just as 
medical men have used the mold, Penicil- 
liuni, to antagonize human pathogens. 

A third disease of celery, Septoria blight, 
is less common in Florida than it is else- 
where. It may be distinguished from Cer- 
cospora blight by the presence of minute 
black fruiting bodies appearing as dots on 
the surface of the lesions. Spray programs 
for this have also been devised but a more 
basic solution is readily available. The or- 
ganism apparently does not survive in 
Florida soils so that the only means of in- 
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troducing it is with infected seed. Fruiting 
bodies of the fungus, Septoria, appearing 
as l)lack bumps on the surface of the seed 
make detection of infected seed lots easy, 
'riie fungus does not sporulate at high tem- 
peratures so that our only concern need be 
with the late crop sown in November and 
December. Seeds planted in this period 
should be examined and if Septoria pyc- 
nidia are present should be dipped in water 
at IIS^F. for 30 minutes. Seed which is two 
or more years ohl contains no viable Sep- 
toria spores. We are fortunate to have so 
simple a means available for the solution of 
a problem which is much more complicatcfl 
in other celery growing areas. 

Mosaic is a fourth disease which in some 
areas has become serious. The most com- 
mon type ])roduces mottled leaves and 
stunted plants and most serious of all elon- 
gate brown lesions on the petioles. There 
is no chemical spray or dust which con- 
trols mosaic virus because the infective 
agent is within the plant. The disease lives 
through the summer on weeds and is 
spread from fdant to plant by aphids. At 
present control must be through the use of 
herbicides to keep all areas near the seed- 
beds free of weeds and of insecticides to 
control aphids. There is some reason to think 
that some of the blight resistant celery 
strains may also be resistant to mosaic but 
further work is necessary to prove it. 

.Nematode injury is frequently classed as 
a disease. The root knot nematode which 
produces swellings on the roots and the 
meadow nematode which chews off the fine 
roots are both pests of celery. Within the 
past few years cheap fumigants have been 
introduced which make it possible for grow- 
ers to reduce the nematode population of 
their seedbeds and even their entire fields 
at a cost of less than fifty dollars per acre, 
l^thylene dibromide injected into the soif, 
at 15 gallons of 20 percent solution by vol- 
ume per acre, has been the most satisfactory 
material in our trials, Dichlor propene in- 
jected at 20 gallons of 50 percent mixture 
is also satisfactqKry a$ a nematocide, but tt 


is corrosive and remains in the soil longer 
than ethylene dibromide. Florida can ex- 
l)ect some new approaches to the nematode 
problem when Christie, nematologist of the 
federal department of agriculture, begin. s 
his work here. 

.\nother disease of celery which appear,s 
in .some seasons is pink rot. It is caused by 
the soil inhabiting fungus, Sclcroiinia sclero- 
iiorum, which attacks mature plants at the 
base and destroys them. Its outbreaks have 
been sporadic, often following injury by 
cold, blight, or spray material. Dr. Brooks 
studied the disease at some length and pub- 
lished his results in press bulletin 5f)T. He 
recommends the use of HOO to 20(K) pounds 
of calcium cyanamid stirred into the soil 
fiv^e weeks before setting plants. Flooding 
the soil for four weeks is another possible 
control. 

There are a number of other celery <lis- 
ea.ses which sometimes cause loss. Bac- 
terial blight produces leaf spots w'hich can 
be distingui.shed from Cercospora by the ab- 
.sence of mold and from Septoria by the ab- 
sence of jiycnidia. It is controlled by soil 
rotation and by the same sprays which are 
used against Cer corpora. Yellows is a fun- 
gus disease caUvSed by Fusarium growing in 
the water vessels of the plant. It stunts 
and yellows the plant. Resistant varieties 
of celery must be used where this is present. 
Phoma rot causes a rotting at the base 
similar to pink rot except that pycnidia arc 
present in the rotted areas. It is a cool 
weather fungus for which no control is 
known. 

In addition to the infectious diseases men- 
tioned there are a number of physiological 
disturbances often found in celery fields. 
Black heart is the most serious of these be- 
cause its appearance is unpredictable and 
no control is known, Crack stem caused by 
boron deficiency is rarely a problem today 
because of the easy control method of apply - 
ing 10 pounds of borax per acre. Pencil 
.stripe, which appeared a year ago, appears 
to be related to borax supply also. There 
are a number of other nutrient deficiency 
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syniptonis which are outside the scope of this 
paper. 

In presenting a general paper of this sort 
it is easy to multiply specific recommenda- 
tions for control of the various diseases 
and to lose sight of the general principles 
of disease control whicli underh the recom- 
mendations. In approaching x disea.se prob- 
lem the cheapest, most efficient solution is 
to find a crop variety which is immune or 
resistant. Our breeding program on celery 
is therefore the most valuable of all our 
celery disease projects. If no plants resist- 
ant to a disease are available the use of some 
organism which will permanently parasitize 
the pathogen is another basic and satisfac- 
tory approach. Attempts to control damp- 
ing-ofif by antagonists are examples. A 


somewhat less satisfactory approach is to 
exclude the pathogen by ai'tificial means. 
Seed treatment for Septoria and weed and 
aphid control for mosaic are examples. 

In dealing with a disCcise which lives in 
the stiil, and where resistant strains arc 
unknown, a fourth approach, eradication, is 
possible. Flooding or treating with cyan- 
amid for pink rot control, and fumigating 
for damping-off and nematode control come 
to mind. 

When time is short and ideas are few we 
will continue to grab for the mop instead of 
the faucet. But protective sprays are ex- 
[lensive and they should always be looked 
upon as either a last resort or a source of 
emergency relief. 


VALUE OF RAPID SOIL TESTS IN DETERMINING 

FERTILIZER NEEDS 


lUiNEST L. SpENCEK 

Florida Af^rictdtural Hxpcriiucnt Siations 
Vegetable Crops Laboratory 
Bradenton 

During the last 10 years agronomists and 
soil chemists have contributed much to the 
development of rapid chemical tests as a 
means of determining the fertilizer needs 
of the soil. These many contributions have 
shown that no method has yet been devised 
that is infallible. This has led some work- 
ers to question the chemical accuracy ami 
the reliability of the results of such soil 
tests, despite the fact that many commercial 
organizations and several state experiment 
stations are making thousands of rapid soil 
tests each year. The chief advantages, of 
these rapid tests over the older and more 
conventional chemical methods are their 
simplicity and the rapidity with which the 
individual tests can be carried out. These 
features make them well suited for routine 
soil ^ting. 


There is a tendency on the part of some 
workers to exj>ect too much of the rapi<l 
soil tests and to criticize them when they 
fail to come up to expectations. It is not 
reasonable to think that .soil tests, in all 
cases, should correlate directly with the crop 
responses obtained from the use of fertiliz- 
ers. Tliere are v^irious reasons for this lack 
of correlation but the principal one is the 
failure for the most part to adapt a set of 
methods suitable for the soils and crops 
under investigation. It should be obvious 
that the results of chemical soil tests pro- 
vide only a part of the information necessary 
for an intelligent fertilizer recommendation. 
When properly correlated with crop re- 
sponses to fertilizers on different soils, 
chemical soil tests can furnish valuable and 
otherwise unobtainable information that can 
serve a Very useful purpose in fertilizer 
recommendations. 'J'his is true only when 
tile tests can be relied upon to give consist- 
ently accurate and reliable analytical results. 

Let us now consider some of the pecu- 



SPENCER: DETERMINING FERTILIZER NEEDS 


136 


liarities involved in soil analysis. It is of 
the utmost importance that the sample of 
soil to be analyzed should be representative 
of the area sampled. If the soil type is rela- 
tively uniform, one sample consisting of bor- 
ings made throughout the area is usually 
sufficient. If the soil type varies within the 
field, more samples should be taken corre- 
sponding to the soil variatitms. One of the 
greatest needs in soil testing in Florida is 
a practical method of obtaining a represent- 
ative sample from a field that has been 
bedded and side-dressed. One method now 
in use is to make a cut (> inches deep across 
the entire lied, and then scrape soil from 
the exposed surface. 'Phis soil is mixed 
thoroughly and a representative sample 
taken for testing. This method is laborious 
and often unreliable, especially if the soil 
is dry. W'e have recently made a soil sam- 
pler w'hich takes a sample 12 inches by 1 
inch to any de|jth desired. Ily taking 2 or 
'dices with such an implement the operator 
should be able to obtain a sample represent- 
ative of the cross section of the bed. We 
have had this .sample only a month or two 
but so far it has worked very satisfactorily. 
It is more time consuming than the ordi- 
nary sampling tube, but it does give a 
more repre.'^entative sample. 

With the soil sample now taken, where 
should it be tested : at a state-wide soil 
testing laboratory such as at the State Agri- 
cultural Experiment Station, at a district 
laboratory, or by the grower himself? With- 
out doubt the best job of testing could be 
done at a central well -equipped laboratory 
but under such a system at least a week 
would elapse from the time the sample was 
taken until the grower could be notified as 
to the analysis. This would not be a factor 
in many states but in Florida, especially on 
the sandy soils, the situation is somewhat 
different. Here the grower may be interested 
in how much nutrient has been lost by leach' 
ing following a heavy rain and whether or 
not he should apply a side-dressing. Under 
such conditions time is of the essence and 
the grower ought to have the analysis within 


2 or 3 days at the latest. Without doubt 
a district laboratory could render the serv- 
ice in the shortest possible time 

Now as to methods of analysis. There h 
little doubt th'at a district laboratory, no 
matter how small, can do an adequate Jod 
of analysis, if properly organized and 
equipped. When such a laboratory is not 
available, the grower must either do his 
own testing or rely on trial and error. 

I'here are several soil kits, now available 
on the market, for the grower who wants 
to test his own soils. These range in price 
from $10.00 to more than $05.00. These 
kits are so designed that they can be used 
by persons without scientific training and 
with a minimum of laboratory facilities. 
They also contain directions for their oper- 
ation and for an interpretation of the 
results. At present the grower is at a loss 
as to which soil kit to buy. Each year nu- 
merous requests are received for an opinion 
regarding the reliability of soil kits for 
diagnosing the fertility of a soil. At the 
\’'egeta))le ( rops Laboratory we are now 
carrying out experiments on the relative 
accuracy, sensitivity, reliability and ease of 
manipulation of G soil kits in the estimation 
of soil fertility in the critical range of 
growth response with vegetable crop plants. 
It is particularly desirable to know how 
results obtained by the use of these various 
outfits compare with one another and how 
they arc correlated with plant growth on^ 
different soils under various conditions. 

All of the G kits now Vieing compared 
employ extracting solutions in some manner. 
These kits have been adapted from methods 
worked out by various state agricultural ex- 
periment stations and applied to the soils of 
their respective states. In some cases the 
published metliods have been commercialized 
and the composition of all reagents are 
known. In other cases the information 
furnished with commercial sets gives no 
clue as to the chemical composition of the 
various materials used for the tests. The 
company expects to furnish refills as a part 
of its business. Nearly all laboratories of 
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course prefer a system which allows them 
to make up their own reagents from stock 
cheniicals because many of the refills are 
quite expensive. The Hellige kit is based 
in part on methods used at the Wisconsin 
Agricultural Experiment Station. The La 
Motte kit is based partly on Wisconsin 
methods and partly on those used at the 
Connecticut Station. The Simplex set is 
manufactured according to directions pub- 
lished by the Michigan Station. The Ur- 
hana Laboratories in their set use the di- 
rections of the Illinois Station and the Pur- 
due set was developed by the Purdue 
Station. \o information could be obtained 
regarding the reagents used in the Sudbury 
kit. 

As already mentioned, most of these kits 
have been adapted from procedures worked 
out by different experiment stations for use 
on .soil types in their particular states. For 
this reason, they may or may not be suit- 
able for the soil types present in Florida. 
It therefore .stands to reason that kits 
adapted to flat wood soils may not be reliable 
on the muck of the Everglades or on the 
marl soils in the Homestead area. At the 
Vegetable Crops Laboratory we are trying 
to ascertain which of the above-mentioned 
kits can be used with confidence on the 
sandy flatwood soils. 

We have considered the sampling and 
analysis phases of soil testing, but the phase 
dealing with interpretation of results is 
usually subjected to the most serious inaccu- 
racies. These errors arise because this 
interpretation should be based on a consider- 
ation not only of the chemical analysis, but 
aU'o of nutrient balance, crop requirement, 
soil type, texture, drainage, method of irri- 
gation and seasonal rainfall and tempera- 
ture. All of these factors play an important 
role in the nutrient uptake by the plant and 
must be considered before a satisfactory 
recommendation can be made. For example: 
the nitrogen level may be adequate but if 
potassium or any other of the essential 
nutrient elements is deficient, poor growth 
will result. Furthermore, it is well known 
^ . ‘ I 


that crops vary considerably, not only in the 
total amount of nutrients required but also 
in their requirement at different periods of 
growth. Every one knows that more fer- 
tilizer is required during a period of heavy 
rainfall than during a dry spell. In a dry 
soil ammonia is readily converted to nitrates 
but in a wet soil the reverse may take place. 
1 hese few examples will serve to show the 
importance of the.‘'e environmental and cul- 
tural factors in ititerpreting soil analysis 
data. 

There are many instances when a simple 
pH determination will go a \ ing way in 
diagnosing soil disorders and save the time 
and trouble involved in making a complete 
soil analysis. Such a pH determination can 
lie made by most C'ounty Agents. Soil re- 
action in itself is not a measure of soil fer- 
tility but it does indicate whether or not the 
soil is in condition to allow the most ef- 
ficient utilization of fertilizer. In highly acid 
soils leaching of potassium, ammonia ni- 
trogen, magnesium and calcium is much 
more severe than in slightly acid or neu- 
iral .soils. This is especially true in fiat wood 
sands low in organic matter Moreover, the 
availability of certain minor elements such 
as copper, boron, manganese and zinc for 
nio.st crops is decreased if the soil becomes 
too alkaline. Physiological studies have 
shown that ammoniacal nitrogen can be 
readily assimilated by some plants if the 
soil pi I is near the neutral point. This fact 
is well worth considering now that most 
of our commercial fertilizers contain from 
75 to 90 percent of their soluahle nitrogen 
as ammoniacal nitrogen. Recent studies in- 
dicate that incidence of blossom-end rot 
on tomato may be closely tied up with am- 
moniacal nitrogen and pH. 

All too frequently soil samples are receiv- 
ed with a request for a complete chemical 
analysis. Not only is such an analysis .i 
complete waste of time but an interpreta- 
tion based on such an analysis is next to im- 
possible. If a soil analysis is desired to cor- 
roborate a field dia^osis of poor plant 
growth, a soil sample from around a normal 
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plant in the same field should be submitted. 
From a comparison of the analysis of these 
2 samples, the worker is in a better position 
to make a sound interpretation of the ana- 
lytical (lata. 

In most stales rapid soil tests have been 
used as a prevention rather than as a cure. 
Because of our local conditions in Florida 
rapid soil tests may play an important role 
in ’“trouble shooting.’ For example, an expe- 
rienced grower may recognize a certain 
growth abnormality and attribute it to be a 
nutrient deficiency. A rapid soil test carried 
out at this time may corroborate his diag- 
nosis and permit him to take steps to correct 
the condition before the crop becomes a total 
loss. 

The rapid te:>ts have not been too satis- 
factory in diagnosing trace element defi- 
ciences. However, by ascertaining the pH 
of the soil, an experienced worker can 
usually diagnose minor element disorders. 
I'or example, on a recently limed sandy soil, 
a deficiency of manganese is apt to occur. 

It is believed that soil testing and recom- 
mendations based upon sound principles are 
true aids to the grower. However, there 
are certain limitations which should be 
borne in mind. First, plant roots absorb 
elements from the soil slowly while in soil 
tests the solvents are in contact with the 


soil materials only a few minutes. Second, 
the roots of different plants vary in the 
amount of nutrient they can absorb. Soil 
tests are designed for general crops and 
must be carefully standardized for particu- 
lar crops and particular kinds of soil. 
Moreover, plants feed out of the subsoil as 
well as out of the upper 6 inches; thus soil 
samples do not represent the entire envi- 
ronment. Plants absorb elements out of the 
whole soil complex, part of which may be 
alkaline (subsoil) and part acid (surface 
soil). 

Tn conclusion may I repeat that there ia 
no doubt about the value of rapid soil tests 
to growers where they have been extensively 
used by trained workers. Such states as New 
Jersey, Wisconsin, Virginia, North Caro- 
lina, Indiana and undoubtedly several others 
have used them with good results. The 
basis for this successful usage is that in 
these laboratories the tests are made and 
inter])reted by agriculturists who have had 
broad experience with the group of soils 
being tested and the nutritional require- 
ments of the crops normally grown. Our 
immediate problem here in Florida is to ac- 
quaint ourselves with the crop responses 
obtained by fertilizer applications on the 
many soil types found in the agricultural 
areas. 



EFFECT OF SOIL ON THE MINERAL 
COMPOSITION OF COMMERCIALLY 
GROWN VEGETABLES 


G. M. Volk and G. T. Sims 

Florida Agricultural Experiment Station 
Gainesville 

Soil composition is usually the most im- 
portant of the environmental factors caus- 
ing variation in mineral composition of 
plants, with climate and season of secondary 
but still significant effect. The latter may 
possibly have a relatively greater importance 
in influencing organic composition under 
Florida conditions (1). Plant analysis has 
been most frequently used in the past for 
the purpose of increasing crop production. 
Such data do not represent the composition 
of the products found on the market. For 
this reason more emphasis should be placed 
on the composition of the products produced 
under commercial practices. 

It was the purpose of this work to de 
termine the ranges in mineral composition 
of severally commercially grown vegetables 
in Florida, and to correlate the composition 
with cultural practice, locality, soil type 
and soil composition. A detailed report of 
the data appears elsewhere (2). 

Four categories of vegetables, based on 
the edible portions, were sampled. Cabbage 
and collards represented leaf-type vege- 
tables; snap beans the pod-type; tomatoes, 
the fruit-type ; and celery, the stem-type. 
Vegetables were collected from each area as 
near the peak of the harvest season as pos- 
sible. An average of 8.6 samples were col- 
lected from each of the major areas. Only 
marketable samples were collected. The 
fields selected for sampling were chosen -in 
a manner intended to make the data rep- 
resentative of the area. Crop and soil sam- 
ples were taken across the rows in a line 
usually extended from 10(> to 200 feet de- 
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pending on the size of the field. Soil samples 
consisted of 20 plugs, 6 inches deep, taken 
at random. Twenty- four heads or stalks 
of cabbage, collards or celery ; or about 
10 pounds of beans or tomatoes were taken 
from a field. 

All vsamples were thoroughly washed 
with distilled water, using a ' ristle brush to 
remove foreign matter. Cabbage heads 
were divided to make 2 samples, one consist- 
ing of the 6 to 8 green leaves next to the 
head, and the other consisting of the head, 
itself. Collards were prepared by stripping 
the thin portion of the leaves from the 
coarse portion of the petiole and making a 
sample of each portion. Celery stalks were 
first topped near the center of the leaf clus- 
ter, followed by cutting the roots off as close 
as possible without causing the stalk to fall 
apart. The oldest outer stems were also 
discarded. Beans were prepared by remov- 
ing the calyx from the stem end. Tomatoes 
were washed and halved for drying. 

All .‘‘amples were dried at 70 °C., and 
ground in a Wiley mill for macro analysis 
and in a porcelain, mortar for the determina- 
tion of iron. All chemical analyses of plant 
materials and soils were made by standard 
quantitative procedures, and reported on the 
oven-dry basis. Plant materials were re- 
duced by wet combustion with perchloric 
acid for all analyses except iron. 

Plant Composition 

A statistical analysis of variance was 
made of the plant composition data in order 
to have a basis of evaluation of the varia- 
tions noted between areas. Only those dif- 
ferences showing a significance at odds of 
19 to 1 or greater will be mentioned. Analy- 
ses of individual areas are considered as 
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above or below average for the state if they 
are significantly above or below the general 
average for the crop in question as found 
by this investigation. 

Cabbage 

Analyses of cabbage heads showed sig- 
nificant differences in protein, calcium, 
magnesium and iron percentages between 
areas. It was found that the average for 
the Belle Glade area was above the general 
average of all areas in protein, calcium, 
magnesium and iron; while samples from 
the Bradenton area were below the average 
in protein and iron; and samples from Win- 
ter Garden, below average in iron. 

Analyses of cabbage leaves showed sig- 
nificant differences in protein, calcium, mag- 
nesium, potassium, phosporus and iron 
percentages between areas. Samples from 
Belle Glade were above average in protein, 
calcium, magnesiuiri and phosphorus; while 
those from Hastings were above average 
in potassium and phosphorus ; and those 
from Bradenton, below average in protein 
and phosphorus. 

Beans 

The composition of 25 bean samples 
collected from the vicinities of Belle Glade, 
Homestead, and the lower east coast sec- 
tion of Palm Beach County showed signifi- 
cant differences in protein, calcium and 
phosphorus percentages between areas. 
Samples from the Belle Glade area were 
above average in protein but below average 
in phosphorus ; while samples from the 
Homestead area were above average in 
phosphorus; and samples from the Palm 
Beach area, below^ average in calcium. 

Celery 

The composition of 27 celery samples 
collected from the vicinities of Belle Glade. 
Sanford and Sarasota showed significant 
differences in calcium, potassium and phos- 
phorus percentages between areas. Samples 
from the Belle Glade area were above aver- 
age in potassium. Those from the Sarasota 
area were below average in calcium but 
above average in phosphorus, 


T omatoes 

The composition of 43 tomato samples 
collected from Homestead, Ft. Myers, Ft. 
Pierce and Collier County areas showed 
significant differences in protein, calcium, 
potassium and phosphorus percentages be- 
tween areas. Samples from Homestead 
Rockdale soils and Perrine marl soils were 
above average in calcium, while those from 
Ft. Pierce and Ft. Myers areas were below 
average in calcium. Samples from the Ft. 
Pierce area were above average in phos- 
phorus, but those from Collier County 
below average in phosphorus. 

Effects of Soils on Plant Composition 

Certain differences in plant composition 
appear to be attributable to major soil 
characteristics. Differential response of 
plant varieties is not considered in this 
report because they appear to be of minor 
importance. 

Moderate differences in fertilization with- 
in the same vegetable producing area on 
similar soil types did not appear to con- 
sistently influence plant composition. There 
was some indication that differences in 
practices between areas may have been a 
factor. Cabbage grown in the Hastings 
area received relatively more potassium in 
the fertilizer, and the crop was found to be 
relatively high in this constituent. Soil 
types were found to have considerable 
effect, but the chemical composition of the 
soil did not always correlate with plant 
analyses. 

The differences in exchangeable bases 
and weak acid soluble phosphorus in the 
soils at the time of harvest appeared to be 
due more to soil type characteristics than 
to residual accumulation from differences 
in fertilization. Relatively higher potash 
concentration in the Perrine marl soils un- 
der tomato culture as compared to bean 
culture, indicated differential residual effect 
of different treatment on a given soil. There 
is also some indication of similar residual 
effect on the organic soils of the Belle Glade 
area, * 
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The organic soils of the Belle Glade area 
contained large quantities of organic nitro- 
gen, exchangeable or ammonium acetate 
soluble calcium and magnesium. This was 
reflected in the composition of cabbage. 
However, these .soils were relatively low in 
dilute acid soluble prosphorus and ex- 
changeable potassium, but produced cabbage 
which averaged second highest in these 5^ 
elements. A higher level of organic matter 
apparently favored the availability of phos- 
phorus and iron, and possibly potassium. 
Cabbage containing the lowest concentration 
of phosphorus was grown on mineral soils 
in the Bradenton area which contained a 
relatively high amount of soluble phos- 
])horus. Potassium followed the same trend 
in that it was relatively high in the soils 
of the Bradenton area yet the cabbage was 
below average in potassium. 

The composition of green beans did not 
vary as much as the composition of cabbage, 
although the soil types on which beans were 
grown represented a wider range in chem- 
ical composition. Seed bearing portions of 
plants are known to be more constant in 
composition than leaves. 

The calcium and magnesium content of 
beans was definitely associated with soil 
type. Calcium was highest in beans grown 
on the Perrine marl soils at Homestead 
and second highest in those grown on the 
organic soils of the Belle Glade area which 
also contained large quantities of calcium. 
The highest average concentration of phos- 
phorus was found in beans grown on cal- 
careous .«oils. These soils were low in 
dilute acid soluble phosphorus content but 
measured relatively high in carbonic acid 
soluble phosphorus. The latter measure is 
the more reliable for calcareous soils. The 
pH of the calcareous soils was above neutral 
but the organic matter content of these 
soils was relatively high and probably aided 
in phosphorus assimilation by the plants. 
On the other hand, phosphorus was low in 
samples from the organic soils of 
the Belle Glade area, which was the reverse 
of the findings with respect to cabbage. 


The iron concentration in beans averaged 
highest for those grown on acid organic 
soils, was next highe.st in beans grown on 
mildly acid sands and generally low in those 
grown on calcareous soils. This is in 
agreement with other investigations on cal- 
careous soils. 

I'hcre appeared to be a correlation within 
each area between potassium in the beans 
and that found in the soil. It also appears 
that, in organic soils, potassium was re- 
tained ))e.st in those containing the most 
calcium, regardless of pH or exchange 
capacity. Volk and Bell (^) have shown 
that nitrates preferentially move as Ca 
(NGs )2 with attendant depression of the 
solubility of potassium in the soil. 

The analyses of celery samples and the 
corresponding soils showed that celery 
grown on the organic soils of the Sarasota 
area contained far less calcium and more 
phosphorus than celery grown on mineral 
soils at Sanford or the organic soils of the 
Belle Glade area, yet the soils of the Sara- 
sota area were high in exchangeable cal- 
cium and soluble phosphorus. The phos- 
phorus levels in the Belle Glade area soils 
were low, which apparently correlated with 
low phosphorus content in the celery as 
was found for beans, but in contrast to 
cabbage. 

The potassium of celery grown on the 
organic soils of ‘the Belle Glade area was 
exceptionally high. Differences in fertiliza- 
tion or exchangeable potassium in the soil 
would hardly account for this difference 
from the other areas. The trend is similar 
to that noted in cabbage analyses. The 
calcium uptake for the organic soils of the 
.Sarasota area was low despite the relatively 
high level of exchangeable calcium in the 
soil. 

The variation in protein content of celery 
is explainable oh the basis of soil organic 
matter. Celery grown in the mineral soils 
of the Sanford area averaged only 14.8 
percent protein while that grown on the 
organic soils of the Belle Glade and Sara- 
sota areas having large quantities of organic 
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nitrofj^en container! 17 and 17.1 percent 
protein, respectively. 

rhere wa.s a wide variation hctween the 
phosphorus and portein content of tomatoes 
j^rown in different areas on different soil 
types. 'Pile phosphorus percentage of to- 
matoes grown on lmnK)kalee, Charlotte and 
Pompano fine sands of the Ft. Pierce and Ft. 
Myers areas was muoli higher than for 
tomatoes grown on the Ochopee marl of 
Collier County and Perrine marl of the 
Homestead area. W ithin the l^t. Pierce 
area, the data show that tomatoes assimi- 
lated more ])hosphorus from the Pompano 
fine satids than froai the C'harlotte fine sands. 
'Phe latter contained les*: soluble ])hosphorns 
and received less fertilizer. 

7'he [)rotein content iff tomatoes apparent- 
ly did not correlate with soil factors. Season 
may have been the cause of recorded differ- 
ences inasmuch as the high imotein tomatoes 
grown in Collier County and at Ft. Pierce 
were harvested in April and May, rCvSpec- 
tively, while the other 3 areas were har- 
vested l)etween November and I'ebruary and 
contained less protein. 

Pile niagne.sinm content of tomatoes 
showed little variation even though there 
w^as considerable variation in exchangeable 
magnesium in the soil. The calcareous 
soils contained much more exchangeable 
potassium than the sandy soils, but only in 
the case of marl soils was the potassium 
content of the tomatoes high. The calcium 
content of tomatoes was greater when 
grow'ii on the calcareous soils than when 
grower! on acid soils. The iron content was 
lowest in tomatoes growm on Perrine marl 
in the Homestead area. The Rockdale lime" 
stone soils at Homestead contain a high 
iron bearing colloid of latcritic origin which 
supplies adefiuate available iron. 


There was no apparent correlation be- 
tween soil and plant composition for collards 
grown in the Quincy area. The protein, 
calcium and magnesium percentages in 
collards were higher than in any of the 
other vegetables analyzed, yet the soils in 
which the collards were grown were com- 
paratively low in organic matter, calcium 
and magnesium. The collards grown under 
tobacco shade on the fertilizer residue left 
from the tobacco crops, and those grown 
wdth fertilizer in open fields were similar 
in mineral quality. 

The primary interrelationships that char- 
acterized soil types appeared to be between 
organic matter content and pH of the soil, 
with other factors of soil environment and 
moderate differences in fertilization of 
secondary importance. 

A survey of the literature on plant com- 
position shows that Florida vegetables are 
as often above as below vegetables from 
other areas in mineral composition. 
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A FERTILITY EXPERIMENT WITH TOMATOES 
ON IMMOKALEE SAND IN ST. LUCIE COUNTY 


VV. T. ForseEj Jr., and N. C. Hayslip 
Florida Agricultural Experiment Stations 
Everglades Experiment Station 
Belle Glade 

As has been indicated in the precedinj' 
discussion, the survey of tomato crops in 
St. Lucie County conducted during the 1916 
fall cropping season indicated the need for 
additional amounts of available calcium 
and magnesium in the soil and the beneficial 
effects of minor elements. A series of fer- 
tility plots was set up for the 1947 spring 
tomato crop in order to evaluate these fac- 
tors in the production of tomatoes. 

The location chosen for this experiment 
was an area of Immokalee sand of very low 
fertility. The surface soil was a light grey 
sand with a pH of 4.75 and ati organic 
matter content of 0.8 percent. The “B"' 
horizon was a very light grey or light 
yellow sand underlain by an acid clay, pH 
4.95, at a depth of 30 to 36 inches. A fall 
crop of tomatoes grown on this field showed 
many symptoms of severe nutritional defi- 
ciencies and was almost a total failure. 

Four main treatments consisting of three 
liming materials and a check were laid out 
in a 4 X 4' Latin square design. The liming 
materials, basic slag, dolomite and hydrated 
lime, were broadcast at the respective rates 
of 20(K), 2000, and 1000 pounds per acre. 
Fach of the sixteen main plot-, was split 
into three sub-plots consisting of the fol- 
lowing three sub-treatments: 

(1) 4-8-8 fertilizer (check). 

(2) 4-8-8 fertilizer containing 2 per- 
cent soluble MgO, 

(3) 4-8-8 fertilizer containing 2 per- 
cent soluble MgO plus 0.3, 0.4, 
0.2, 0.15 and 0.3 units respective- 

1947 


ly of CuO, MnO, Zn^, B«0h and 
IWKi using the sulfates of copper, 
manganese, zinc and iron and bo- 
rax as the source of these mate- 
rials. 

'Phe liming materials were broadcast and 
disced into the .‘-oil in December. In Jjin- 
uary narrow beds were plowed up seven 
feet apart and fertilized at the rate of 500 
pounds per acre with the mixed fertilizer 
according to sub-treatments 1, 2 or 3. The 
first lot of tomato seedlings transplanted to 
the plots was destroyed by the February 
freeze. Another lot of seedlings of the 
Grothen’s Globe variety was transplanted 
to the plots in Alarch. The tomatoes re- 
ceived three side dressings at 500 pounds 
per acre with this same fertilizer during 
the subsequent growth of the crop making 
a total application of 2000 pounds per acre. 
Approximately three months after appli- 
cation of the liming materials, soil samples 
were collected from each of the sixteen 
main plots. The samples were taken from 
the unturned strips of soil between the beds 
so as to avoid contamination with the side 
dressed fertilizer applications. The results 
of soil analyses for« pH, calcium and mag- 
nesium made on these samples are recorded 
in Table 1. The liming materials had raised 
the pH values and the calcium levels. In 
addition, the magnesium levels on the dolo- 
mite plots were much higher and somewhat 
higher on the plots receiving basic slag. 
The soil levels of available calcium and 
magnesium had their influence on plant 
composition as determined by tissue analyses 
made on stem tissue samples collected dur- 
ing the growth of the tomatoes. 

Samples of plant stem tissue were col- 
lected for analysis from all the sub-plots 
about the time of the first picking of to- 
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matoes. Each sample was cut from a position 
near the end of a growing branch of the 
plant. The branch was first cut about 
twelve inches from the end and about six 
inches of the growing point was discarded 
along with all the leaves. Twelve stem sec- 
tions from as many plants were collected 
from each plot and were composited to 
make up a representative sample. Cross 
sections of these stem tissue samples were 
processed with an extracting solution in a 
Waring Blendor and the filtered extract^ 
analyzed for calcium magnesium, phos- 
phorus and potassium. 

The results of calcium tests on the to- 
mato stem tissue extracts are recorded in 
Table 2 according to averages for the twelve 
main treatment x sub-treatment combina- 
tions. An analysis of variance showed the 
calcium content of the stem tissue to vary 
significantly with the soil amendment used. 
Samples from the check treatment (main 
plot treatment) were the lowest with those 
from the slag and lime treatments highest 
and dolomite intermediate. This corre- 
lates quite well with the calcium in soil 
samples from these same plots (see Table 
1 ) 

The rest Its of magtiesntm tests are re- 
corded in Table 2, An analysis of variance 
showed highly significant differences between 


both the four main treatments and the three 
subtreatments. Samples from the main 
treatment check plots were significantly 
lower in magnesium than those from any 
of the plots receiving a liming material. 
The dolomite treatment was significantly 
higher than the other treatments. This is 
in good agreement with the soil tests for 
magnesium (see Table 1). In addition to 
the magnesium variable due to main treat- 
ments there is also a magnesium variable 
due to sub-treatments. Samples from the 
check sub-treatment were significantly lower 
in magnesium than those from the other 
two sub-treatments which included 2 per- 
cent soluble MgO in the fertilizer. 

The first picking of fruit was made fifty 
days after the seedlings had been trans- 
planted to the field. A total of five pickings 
was made from these plots during the fol- 
lowing month. No sorting or grading of 
the fruit was attempted. A careful check 
of the accumulated yield totals after the 
third picking showed that for the first three 
pickings the plots receiving some form of 
lime treatment had yielded an average of 
130 field crates per acre as compared to 50 
field crates for the check plots, a ratio of 
almost 3 to 1. Since these three pickings 
were made during the period of high market 
and subsequent pickings during a much 


TABLE 1 — Analyses* of Soil Samples Collected fkom Plot.s Appkoxi.mately 
Three Months After Application of Soil Amendments 


1 

I'reatnient 

pH' 

Ca* 

lbs. per A. 

Mg' 

lbs. per A. 

lbs. per A. 

1 

K' 

lbs. per A. 

Organic 

Matter,'' 

Percent 

Check 

. 4.75 

169 

10 

8 

34 

0.83 

Basic Slag 

6.13 

4*95 

35 

9 

36 

0.78 

Hydrated Lime 

6.56 

497 

18 

9 

36 

0.82 

Dolomite 

6.31 

413 

I 

113 

10 

35 

0.76 

i 


‘ Average of four replicated plots. 

* Glass electrode method. 

* Extracted with 0.5 N. acetic acid. 

* Water soluble. 

*Dicbromate — ferrous sulfate method. 
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lower market, there was a lar^e monetary 
return from the use of liming materials to 
produce heavy yields of early maturing 
fruit. During the fourth and fifth pickings 
there was a slight leveling off in the com- 
parative yields between treatments. This 
was because the vines on the check plots 
died early and the exposed green fruit 
ripened somewhat prematurely and gave 
abnormally heavy yields, particularly during 
the fourth picking. The superior vegetative 
condition of the treated plf>ts as compared 
to the check plots became obvious about the 
time of the first picking. This difference 
became greater as the picking season pro- 
gressed. 

The average yields in field crates per 
acre of the five combined pickings are listed 
in Table according to main and sub-treat- 
ment combinations. An analysis of var- 
iance of the original data showed the differ- 
ences between main treatments to be highly 
significant. The check treatment gave a 
significantly lower yield than the other three 
main treatments. Basic slag and hydrated 
lime gave the highest yields but their in- 
crease over dolomite was not significant. 
There were no differences in yields between 
the sub-treatments, however, at the end of 
the third picking the check sub-treatment 
had yielded approximately 12 percent less 
fruit than the other two treatments. 

I'here are two characteristics that are 
sometimes exhibited by tomatoes in the Ft. 
Pierce area that lower quality. One is lack 
of firmness due to puffy interiors and the 
other is an internal browning and hardening 
of small sections within the fruit with no 
evidence of damage on the exterior. These 
necrotic sections have the appearance of 
granules of brown, cork-like material, Dur- 
ing the third picking of tomatoes six fruit 
samples were collected at random from 
each of the sub-plots. These samples were 
brought to the lalK)ratory and cut in half 
in order to study the above mentioned in- 
ternal qualities more carefully. 

The samples were scored for puffine^s on 
fhe . basis of solid =rrO, average =1 
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and puffy =2. The total scores for the 
fruit from each treatment are recorded in 
1 al)le 4. A low score indicates a more solid 
fruit. According to an analysis of variance, 
the differences are not significant. How- 
ever, with the extreme variability and small 
number of fruits in each sample, such dif- 
ferences would have to be outstanding in 
order to hold up statistically. The fruit 
from plots receiving minor elements aver 
aged somewhat less puffy than that from the 
check sub-treatment, 'fliis is in agreement 
with quality estimates made on fruit from 
the field of a commercial grower who had 
fertilized some with minor elements and 


treatment than in that from the liming treat- 
ments. The differences between the slag, 
hydrated lime and dolomite treatments were 
not significant. However, the order of in- 
creasing internal browning among these 
three liming treatments was the same as 
that of decreasing yields (See Table 3). 

Some general conclusions as to recom- 
mended fertilizer practices may be drawn 
from this experiment and the crop survey 
that preceded it. The fertilizer program on 
the thinner soils of the Immokalee, Sunni- 
land and C'harlotte series, which are mostly 
used for tomatoes in the Martin-St, Lucie 
C'ounty area, should be such as to produce 


TAHLK 3. — \vt:KAOE Yield’ of hKUCT from Tomato Fertility Plots 



MF.IJ)’ OF 'l'O.VF\T()F.S, C KATES F’ER ACRE 

Main 


Sub-T reatments 1 


'Freatmetit 

C'licck 

MgO 

MgO 

F’lus Minor Elements 

Average* 

C'heck 

134 

ir)2 

107 

151 

Basic Slag 

271 

261 

28S ’ 

273 

Hydrated Lime 

! 267 

262 

259 

263 

Dolomite 

24*5 

1 224 

238 

235 

Average ‘ 

1 

229 1 

1 i 

225 i 

' 1 

238 

231 


’Average yield of ungraded fruit from four replications. 

'Difference between main treatment averages necessary for significance iiz 48 
"Difference between sub-treatment averages arc not significant. 


some without. In this test the same minor 
element mixture improved the external ap- 
pearance of the fruit as well as firmness. 

The fruit samples were also scored for 
the internal browning condition according 
to the basis of none ~ 0, slight = 1, 
medium 2 and severe = 3. fhe total 
scores for each treatment are recorded •n 
1 able 4. As in the case of ])uffiness, a high 
score indicates a large amount of the ne- 
crotic condition with its resultant poor 
quality. An analysis of variance of these 
data showed significant differences between 
main treatment averages. There was more 
necrotic tissue in the fruit from the check 


a soil pH of approximately 6.00 - 6.50, an 
available calcium content of 500 pounds 
per acre and a magnesium content of 50 
pounds per acre. If the soil pH is below 
5.00, one ton of dolomite, calcic limestone 
ur basic slag, or one-half ton of hydrated 
lime may be safely used. The use of soluble 
magnesium in mixed fertilizer should be 
<letermined by the magnesium content of the 
soil and the liming material to be used. 
The use of minor elements in the mixed 
fertilizer seems to be advisable on these 
soils. The maximum amounts recommended 
on the first crop are 0.3, 0.4, 0.2, 0.15, and 
0.3 units of CuO, MnO. ZnO, B»0» and FetO*, 
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respectively, per one hundred pounds of fer- 
tilizer. These amounts may be reduced 
after the initial crop. These recommenda- 
tions ^are approximate and further experi- 
mentation may suggest certain changes. 
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WATERMELON DISEASE CONTROL 


G. K. Parris 

Florida Agricultural F.xpcriuient Statton 
Watermelon and Grape Investigations 
Laboratory 
Leesburg 

In Florida there are a number of diseases 
that attack the watermelon {CitruUus vul- 
garis) , but fortunately their severity is 
seldom very great. Idowever, certain of the 
diseases may destroy the crop under condi- 
tions favorable for their development, and 
it is seldom that a field is observed in which 
one or more of the several diseases of 
watermelons are not doing some damage. 
Interestingly enough, we have no serious 
bacterial or virus diseases of melons of 
bdorida, for the angular leaf spot of cucum- 
ber, pseudomonas lachrymans (E. F. Sin. 
and Bryan) Ferraris, Bacterial wilt, Er- 
zvinia iracheiphila (E.F.Sni.) FI olland, and 
cucumber mosaic do not attack melons witn 
any certainty. For the most part the water- 
melon grower has to fight fungus diseases 
and rarely the nematode Hetcrodera mariom 
which causes root- knot. My talk today 
therefore, will be confined to the fungus 
diseases that confront a watermelon grower 
in Florida and their control. 

The first disease we shall consider is 
Fusarium iJjilt, caused by Fusarium oxy- 
sporum /. niveum (E.F.S) Snyder and Han- 
sen, sometimes erroneously called ‘'blight*' 
by the melon grower. This fungus disease at- 
tacks susceptible varieties through the roots, 
which then cease to function, the water 
conducting system gets plugged and the 
melon vines wilt, at first temporarily, later 
permanently, and then die. Plants may be 
attacked early in their life, or may grow in 
an apparently normal manner, even bear 
fair sized melons, and then suddenly wilt 
and die. Losses may be as low as 30 per- 
cent or as high as 100 percent. Growers 


have learned, through hard experience that 
wilt lives in the soil from year to year, 
and that a period of at least 5 years, better 
8 to 10 years, should elapse between crops 
of melons on the same ground. I am speak- 
ing of varieties that are susceptible to wilt, 
such as the now predominant Cannon Ball, 
also called Florida Giant, Clara Lee, or 
Black Diamond, the formerly predominant 
‘rom Watson, the Dude Creek, Dixie Queen. 
Garrison, and so on. In order to develop 
a variety that would withstand will, that 
could be planted on so called “old** melon 
land without a long wait between crops, 
the present watermelon laboratory at Lees- 
burg was started in 1930, with Doctor 
Marion M. Walker in charge of the re- 
search. Doctor Walker worked at Lees- 
burg from 1930 to 1942, and was able to 
develop a number of varieties that are 
highly resistant to wilt, namely the Lees- 
burg, the Blacklec, and two unreleased va- 
rieties that we call the Improved Leesburg 
and the Brownlee. 1'he Leesburg was a 
selection out of the variety Kleckley Sweet, 
which showed some resistance when studied 
first in 1932, and it looks like the Klecklev 
Sweet. Released to melon growers for trial 
in 1935-30, the variety while highly re- 
sistant to wilt and of superb quality was 
not liked by growers who considered it to 
be too small, it sunburned, and its white 
seeds were rather frowned upon. It would, 
however, make a crop if i)l anted on old 
melon land. Undaunted, Dr. Walker crossed 
the white seeded, dark rind Leesburg with 
the black seeded, rather light colored 
Hawkesbury which had been developed by 
the Australians, Out of the Leesburg x 
Hawkesbury cross has come the wilt re- 
sistant Blacklee, the Brownlee, and the Im- 
proved Leesburg all appreciably larger than 
the Leesburg, and like the Leesburg of su- 
perb quality. The Blacklee was released 
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in 1943-44 ; since then it has been planted 
less and less each year in I'lorida because 
it is somewhat small by comparison with 
Cannon Ball, but more damaging it is 7 to 
10 days, sometimes 14 days, later to mature 
than the wilt susceptible Canmjn Ball. The 
melon grower in Florida is a gambler, he 
is betting his money against hdorida frost, 
rain, drought, disease, and last but not 
least the weather in (jeorgia. If he gets :in 
early crop he sells his cars of melons, rough- 
ly 900 to a car, for $800.(M) to $1800.00 a 
car; if the croj) is delayed for any reason, 
the price can drop 2r) to r^O percent. Why 
should he add a ctM tainty to late maturity, 
a late maturing variety ? So, despite top 
quality and wilt resistance, the Florid.i 
melon grower shies away from Blacklee an<l 
continues to plant Cfiimon Ball. Where does 
he get new' land, or H>1() year old land? 
He is pushing farther and farther ])ack into 
the woods; his trucking bill is getting rather 
large and soon he may he forced to use old 
land on which the Cannon Ball cannot grow'. 
In other words he may be forced to plant 
Blacklee. We may be able to get him a 
wilt-resistant Cannon Ball before that hap- 
pens; we are rushing that phase of our 
research at Leeshurg. 

As a sidelight on the Blacklee. this va- 
riety has been accepted and is liked in states 
such as Virginia, Misi-ouri, Delaware, 
Maryland. Texas, Oklahoma and \ew Mex- 
ico which are places less interested in earli- 
tiess. This summer T saw many melons in 
Michigan and Indiana that were without 
doubt our Blacklee. So, the work of Doctor 
Walker has not been entirely in vain. 
Brownlee and Improved Leesburg do not 
seem to be much earlier than the Blacklee 
and I doubt if Florida growers will like 
them or use them until they have to. We 
are attempting to improve the Blacklee by 
making selections for earliness. In sum- 
mation, for control of Fusarium wilt, use 
wilt-resistant varieties or land that has not 
supported melons for 8 to 10 years if sus- 
ceptible varieties are used. Our work at 
Leesbtirg has shown that if wilt resistant 


varieties are i>lanted on old melon land, do 
not do so until 2-3 years have elapsed since 
n.elons were last planted. 

Watermelon anthracnose and w’atermelon 
guimny-stem blight are 2 important stem, 
leaf, and fruit diseases that can be dis- 
ctissed together, for initial steps in their 
control are based upon seed treatment. The 
spores of the fungi that cause these <liseases, 
Cnllclotrichum la^^cnarimn (anthracnose) 
and M ycosphacrcUa citruUuia (('.O. Sin.) 
( iross. ( gummy-steni ) . are carried on w'ater- 
mekm seeds and establish the 2 diseases in 
or around the melon hills, fumi there 
spreading rapidly throughout the field. 

1 have seen gummy-stem blight cause 
losses in melon stands of 30-90 percent, 
siinj)ly because the grower was ignorant of 
the necessity of seed treatment or just too 
stubborn to follow' instructions. A grower 
told me ni 1940 that gimnny-stein blight cost 
him $90(H).00, 3^et the following year he 
forgot to treat his seed ! W hile anthracnose 
usually does not cause seedling losses in 
melon plantings in Florida, if carried into 
the field on seeds the disease can be found 
early in the grow'th of the melon vine and 
builds up as it defediates the jdaiit and 
finally the young fruits are infected. It is 
the worst disease of melons in our state. 
I'lider favorable weather conditions, partic- 
ularly rainy spells, pnthracnose is to be 
feared and insiiectors (luickly reject mature 
melons that show' the characteristic bumps 
on the skin that w'e know are latent an- 
thracnose infections. Such infected melons 
carry poorly, and they rot or decay before 
final disi)osition by the consumer. The 
simple, easy, and cheap seed treatment with 
Spergon or Seniesan, at 3 tenths of 1 per- 
cent, or 1/3 pound per 100 pounds of seed, 
takes care of anthracnose and gummy-stem 
blight spores and the melon vines get a 
good start. Some seed houses in Florida 
are now selling melon seed already treated; 
this is a good practice and should be more 
wddely adopted. The seedsman often has 
more time and facilities to treat seed than 
the farmer, who will faithfully treat seed 
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for the first 2 plantings but be in too much 
of a hurry to take the time to treat subse- 
r|iienl ])Iantings if they are needed. 

ICven if treated seed is planted there is no 
guarantee that anthracnose and gumniy- 
steiii blight will not come into the melon 
plantings, 'I'hey come from fields of grow- 
er^ who did not treat their seed, or they 
can be blown by the wind from last year\^ 
me:on sod in vshich the fungi live as 
sapro]>hytes. 1\) control the diseases once 
they appear in the field can be done fairly 
satisfactorily hy spraying or dusting with 
• iny one of a number of fungicides. To 
naiiie a few, good control of anthracnose 
ha- been obtained in Leesburg with Fer- 
!• ate, Ditliane, copper-lime, or tribasic cop- 
per sulfate, a])])lie(l as dusts. Fairly satis- 
factory control has been obtained with 
('oi)])er \ and Zerlate Spergon has not 

been tried. We have not worked wdth 
Sprays liecause we feel that dusting is more 
a(la])ted to watermekin culture than spray- 
ing, but this is a j)oinl we do not have the 
time to discu.ss here now. The question has 
con e up very forcibly, “Does it pay to apply 
fungicide ?*’, and in my l‘j47 trials while 
I ol)taine<l \ erv nice control of the leaf 
disea es anthracnose anrl downy mildew, 
the latter of whicli I \\ill refer to later in 
more detail, when data were converted to 
rlollars and cents there seemed to be no 
great value obtained by dnslmg. In fact, 
with earline^'S a distinct advantage to the 
melon grower, it was noted that melons ma- 
tured more slowly on dusted vines than on 
the undusted checks. The reason for this 
is that the fungi were knocking down the 
leaves on the checks and the melons were 
ligaturing faster. Flven though the dusted 
^ ines produced more melons in aggregate 
than the check vines, the grower made as 
much money off the checks as he did off the 
(lusted vines. This may he due to chance, 
1 947 was peculiar in other respects, but it 
does illustrate what 1 wish to bring out, 
how is one to decide if one should recom- 
n end the application of a fungicide ? Re- 
.‘‘earch, year after year, alone will answer 


the question. W^e will, at the same time, 
find out which is the best fungicide to use. 
\iso of value in control is keeping out of 
melon fields when the vines are wet, which 
.Spreads the fungi. Research is under way 
at Leesburg to develop an anthracnose re- 
sistant variety of melon. If successful, 
spraying or dusting will not he necessary 
for control of this disease. In summation, 
for gummy-stern blight and anthracnose 
control, the melon seeds should he treated, 
with either Spergon or Semesan, before 
planting. I f sprouted seeds are jdanted, 
the 1-1 out) corrosive sublimate treatment, 
followed by the thorough washing in run- 
ning water or several changes of water 
may be substituted. If it is desirous to dust 
or spray, present findings advise the use of 
Dithane-zinc-lime or tribasic copper sulfate 
for the best control of anthracnose, but we 
do iKjt yet know when or liow often to appl\ 
the fungicides under average conditions, 
l-abor should he advised to stay out of the 
melon fields when the vines are wet with 
dev^ or ram. 

The next di.sease we must consider is 
downy mildew, cau‘*ed by the fungus 
Pcronoplosiuopani cnhciisis { P». and CF* 
Ro.st., wJiich annually is the worst disease 
of cucumbers in Florida, and since cucum- 
bers are widely grown during most of the 
year, there is an abundant source of inocu- 
lum fur watermelons. The fungus over- 
winters in the Kverglades or farther south 
on u'ild cucumhers or volunteer cucumbers 
or even on cucumbers in small backyard 
lots and kitchen gardens out of the range 
of frost. Xo one has shown that downy 
mildew in Florida in the spring is not ini- 
tiated from Cuba. Some years anthracnose 
precedes downy mildew, other years the re- 
verse is found. In the leaf spot stage it is 
not always easy to separate the two diseases 
by outward appearance and for final analy- 
sis a microscope may be needed. Downy 
mildew does not attack the stem or fruit 
of the melon. Inasmuch as the mildew 
spores are not carried on the seed, but 
blown in by the wind, seed treatment is of 
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no value against mildew. What has been 
said of dusting or spraying for anthracnose 
control applies equally well for fungicide 
application against downy mildew. At Lees- 
burg in 1947 we obtained excellent mildew 
control but in the final analysis which totals 
the receipts from dusted versus non-dusted 
plots, we are not so sure that it paid to 
apply a fungicide. We know that Fermate, 
Zerlate, Dithane, Chopper A, tri-basic copper 
sulfate, or copper-lime dust give good con- 
trol. We have not tried Spergon which 
gives good control of downy mildew of 
cabbage and which might do the same for 
downy mildew of cucurbits though the same 
species of fungus is not implicated. Jn 
summation for downy mildew control, dust- 
ing or spraying can be performed, but 
more research is needed to show when to 
apply the fungicide and how often. 

It is worthy considering a disease fore- 
casting service for watermelon growers, 
similar to such services now available to 
apple growers, cucumber growers, tomato 
and potato growers, in other parts of the 
nation. Such a service would tell growers 
what disseases threatened the melon crop, 
and whether application of a fungicide was 
advised. In Lake county alone around 10,000 
acres of melons are planted every year. 
The cost to dust, or spray, one acre of 
melons is roughly $1.30 to $1.50. If only 
half this acreage is dusted once, the cost 
is $6,5000.00 at least, possibly $7,500.00. 
if dusted twice around $14,000.00. Most 
growers dust or spray at least once for dis- 


ease control and most dust or spray twice 
or three times for aphid control and the 
fungicide could easily be applied with the 
insecticide. Dusting or spraying for the 
insects is performed knowing that the in- 
sect is there; the same cannot be said of 
application of the fungicide. If the cost of 
one fungicide application could be saved 
the melon growers through accurate knowl- 
edge of the fungi, their abundance or inoc- 
ulum potential and associated factors in 
their development, the saving would more 
than pay the salary of the trained personnel 
needed for the 5-month job f constantly 
patrolling the melon fields; Kehriiary thru 
June should suffice. 1'he idea has been sown 
before but it has not taken root or borne 
fruit to the present. There is no good 
reason why it should not work. 

Other diseases present in Florida which 
are less important are Southern wilt 
{Scleroiiiun rolfsii), stem-end rot (Diplodia 
sp.) which is easily controlled ])y treatment 
of the stem ends of melons before shipment, 
blossom-end rot (Pyihinm dcbaryanuin) 
powdery mildew {Erysiphe cichoraccaruni) , 
ground rot {Corticiiim vagnui), and several 
leaf spots associated with species of Cereal- 
pora and Macrosporium. The virus mosaic 
has been found in Florida but it is irregular 
in appearance and not considered serious. 
All of these are w^ell discussed in bulletin 
2ii5 of the Florida Agricultural Experiment 
Station entitled ‘‘Diseases of Watermelons 
in Florida.'^ 



AN EVALUATION OF TOMATO PRODUCTION 
PROBLEMS IN THE ST. LUCIE-MARTIN 
COUNTY AREA 


Norman C. Hayslip and W. T. Forsee, Jk. 
Florida Agricultural Experiment Stations 
Eifergladcs Experiment Station 
Belle Glade 

Introduction — 

The Ft. i’ierce vegetalde section which 
includes parts of Indian River, St. Lucie 
and Martin counties has undergone a rapid 
expansion in tomato production in recent 
years. The center of the area lies west of 
hT. Pierce with substantial acreages planted 
in St. Lucie C ounty. 1'lie balance of the 
tomato acreage is rather scattered as one 
proceeds northward into Indian River 
Gounty and southward into Martin C ounty. 

While some tomatoes are produced on 
lands which are definitely marginal, there 
is a considerable acreage grown on land 
which is well adapted to the production of 
satisfactory yields of good quality tomatoes. 
Much of this more productive soil lies faL 
low or in cattle-pastures, since growers have 
experienced excessive crop losses on land 
which has been previously cropped to to- 
matoes. Most producers prefer to move to 
virgin soil each season in order to escape 
certain problems which seem to be intensi- 
fied on old tomato land. Much of the better 
soil accessible to roads has tlius been used 
and growers find it necessary to establish 
farms at increasing distances from paved 
roads and markets in order to plant on 
virgin soils. The expense of road building, 
dyking, ditching, clearing, bridge building 
and pump and well installations must 
charged off to a single tomato crop. The 
practice of moving to new soil each season 
is thus an expensive one, and it is quite 
obvious that this new land of good quality 


IS becoming increasingly difficult to obtain. 
Consequently, the future outlook appears to 
be a forced return to much of the old tomato 
land, or a sharp reduction in the tomato 
acreage. 

Vegetable crop studies were initiated in 
the Ft. Pierce area in August, 1946 with the 
following objectives: to determine the fac 
tors responsible for excessive crop losses on 
soils previously cropped to tomatoes ; to find 
improved tomato varieties with the neces- 
sary disease resistant characteristics; to 
determine the best fertility and soil man- 
agement practices and to investigate 
methods of disease and insect control. 

E'all Survey — Methods and Discussion,— 

A rather extensive survey study of com- 
mercial tomato plantings on virgin soils 
and on soils previously j)lanted to tomatoes 
was made during the fall tomato season of 
1946. Special attention was given to soil 
analyses; fertilizer formulations aiul place- 
ment; disease and in.'-ect diagnoses and in- 
cidence; cultural practices, including weed 
and grass problems ; and water control. The 
primary purpose of this preliminary survey 
was to study and evaluate the problems con- 
fronting the tomato producers. The study 
was successful in revealing some of the 
causes for crop losses on second year tomato 
land and in determining some of the limiting 
factors on virgin soil. Only the more im- 
portant problem.^ are discussed in this pa- 
per. 

A group of commercial tomato plantings 
w^as selected for observation and study 
throughout the season. These farms were 
selected in such a way as to represent sev- 
eral of the more important soil types upon 
which tomatoes are grown in this area. The 
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cropping history was obtained on these 
farms, and special attention was given to 
the method of cultivation, fertilization, 
planting and spraying or dusting. Soil sam- 
ples were collected and analyzed for pH, 
calciinri, magnesium, and organic matter. 
Where a variation of soil type existed, or 
where evidence of poor growth was noted 
within a field, soil samples were obtained 
to represent the most vigorous growth as 
compared with those areas of poor growth 
or definite foliage deficiency symptoms. Dis- 
ease and insect incidence was noted and 
plant material was sent to several State 
plant pathologists for disease identification. 
Miscellaneous observations as to grass and 
weed problems, erosion and water control 
were made. Various growers and suppliers 
were questioned in order to obtain their re- 
action to returning to farms which had pre- 
viously cropped tomatoes. 

The fall season, 1946, proved to be an op- 
portune one for a study of this nature and 
some interesting and important information 
was obtained, serving as a foundation for 
future research studies. Several of the more 
important production problems are dis- 
cussed. 

Soil M anagement . — 

Some commercial plantings of tomatoes 
were located on Leon, Immokalee and Sun- 
niland soils where the natural cover had 
been pine and scrub palmetto with a sparse 
grow'th of grass. The pH values of these 
soils fall within an approximate range of 
4.40 to fi.OO with calcium contents of 40 
to 200 pounds per acre, and magnesium 
contents of 3 to 20 pounds per acre. Mag- 
nesium and other unidentified deficiency 
symptoms were prevalent in these plant- 
ings. Kxcept for spot treatments of hy- 
drated lime on areas from which dense 
growths of palmettos were cleared, very 
few growers applied any liming material 
on these acid soils. The plant growth and 
yield were generally poorer on these soils 
than on the soils with a more favorable pH 
range. 


A majority of the commercial plantings 
were located on soils of the C harlotte, Sun- 
niland, Arzell and Pomj)ano series with pH 
values of 5.20 to 6.70, magnesium levels of 
15 to 40 pounds and calcium levels of 
150 to 400 pounds per acre, fhe natural 
cover in this case had been mostly grass 
prairie interspersed with cabbage palm 
hammocks and some j)almetto. Tomatoes on 
these soils were generally good, though 
there was some indication of response to 
applications of soluble magnesium and sec- 
ondary elements. 

('ertain smaller areas in the ^ >inato grow- 
ing section included in the survey contained 
a considerable amount of alkaline clay near 
the surface mixed with the top soil. Here 
the pH values ranged from 5.80 to 7.00 
with magnesium levels of 30 to 90 pounds 
and calcium levels of 500 to 1100 pounds 
per acre. 

Serious loss of basic elements by leach- 
ing under cultivation is an important prob- 
lem in the area. T-eaching on these soils is 
demonstrated by the fact that samples taken 
from a field in early August before drain- 
age was initiatetl showed an average pH 
value of 6.07, Two months later after drain- 
age, planting and cultivation, and a period 
of heavy rainfall, the pH of the surface soil 
had dropped to an average of 5.49. There is 
evidence that excessive leaching may be a 
factor contributing to the poor crops gen- 
erally obtained on soils previously cropped 
to tomatoes. 

Erosion of plant beds during heavy rain- 
fall presents an important problem which 
is intensified in areas under continuous crop- 
ping. The grass flats on virgin .soil are 
usually mowed and raked, but are not 
plowed or disced before the beds are thrown 
up. The grass sod is thus utilized in the 
plant bed to prevent excessive erosion. Two 
.^hallow sod furrows are thrown together 
to form the base of the bed and a deeper 
sand furrow is thrown upon this sod. Seed 
are immediately drilled with a mechanical 
seeder in order to take advantage of the 
moisture in the fresh bed for seed germina- 
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tion. The initial fertilizer application con- 
sisting of 300 to 700 pounds per acre of a 
4-7-5, 4-8-6 or 4-8-8 commercial fertilizer is 
placed (1) below the vseed before the sand 
furrow is thrown up: (2) above the drill 
immediately following seeding, or ((3) 
part applied below the drill and part above 
the drill. 1'he additional three to four side 
dressed applications of a 4-8-6 or 4-8-8 fer- 
tilizer are applied at the rates of 400 to 600 
pounds per acre as the plant beds are built 
up by means of plowing furrows to each 
side. The last application of fertilizer is 
applied at or shortly after blooming begins 
when the tomatoes are “laid by.'' Some 
growers apply approximately 2(H) pounds per 
acre of nitrate of potash shortly after pick- 
ing begins, especially if excessive rainfall 
has occurred. 

On previously cropped soils the general 
practices are similar, except that it is nec- 
essary to plow or disc the soil before pre- 
paring the beds in order to control weeds 
and grasses. These plowed soils are espe- 
cially susceptible to serious erosion when 
bedded since the coarse sand of low organic 
matter content has nothing to bind it. 
Weeds and grasses present a much more 
serious problem on these old farms, necessi- 
tating hand hoeing in many cases. During 
a period of freepJent rainfall which is typ- 
ical in the case of the fall crop, weed con- 
trol is extremely difficult. 

Ptscasc and Insect Problems , — 

The survey revealed a number of diseases 
attacking tomatoes which were responsible 
for substantial losses in many cases. The 
general disease problem was definitely more 
severe on second year tomato land, but sev- 
eral diseases appeared on tomato cro])s 
planted in virgin soil. Important insect 
problems appeared during the course of 
these investigations. DDT was used quite 
generally throughout the area and gave 
very good control of several of the common 
insect pests. No reports of reduced yields 
which could be attributed to this commer- 
cial use of DDT were forthcoming. Several 


growers reported that DDT had given the 
highest percentage of worm free fruit they 
had ever produced. The more important dis- 
eases and insects appearing during this 
study are discussed briefly. 

Fusarium wilt, Fusarium bulbigenum 
var. lycopcrsci (Brush!) Wr. and Reinking 
was one of the most serious divseases ap- 
pearing on the fall crop in the St. Lucie- 
Marlin County area. This disease was ex- 
tremely severe on second year tomato land, 
causing heavy losses in most cases. It is 
estimated that fusarium wilt alone caused 
an average of thirty percent loss on this 
second crop soil. Several plantings were 
visited where fusarium wilt had attacked 
100 percent of the crop. While tomatoes 
planted on virgin land were not affected .se- 
riously by fusarium wilt, nearly all of these 
plantings contained a light to moderate in- 
fection with some crop loss. Much of this 
virgin land was sufficiently infected with 
wilt to offer a serious threat to a second 
crop of tomatoes. It can be definitely stated 
that fusarium wilt is one of the chief limit- 
ing factors in successful production of to- 
matoes on second year tomato land. Since 
this is a soil borne disease which attacks 
through the root system and survives for 
long periods in the soil, the logical attack 
of this problem appears to be tomato breed- 
ing for a satisfactory tomator which is re- 
sistant or immune to fusarium wilt. 

Stemphylium leaf spot, Stemphylium so- 
lani Weber, may be placed as second in im- 
porUmce during the fall of 1946. While it 
has been difficult to separate this disease 
from soil deficiency symptoms and other 
foliage diseases, it appears tliat stemphy 
lium leaf spot was one of the chief diseases 
on tomatoes. None of the commercial fungi- 
cidal treatments seemed to be effective in 
controlling this disease, and every plant- 
ing visited was affected almost 100 percent 
at some stage of growth. The disease be- 
came severe when the vines were maturing 
a maximum of fruit and caused a rapid de- 
cline of the foliage thus affecting the yield 
and quality of the fruit In the variety 
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trials the only tomato which was not af- 
fected with this disease was VVst 1-20, a 
USD A line carrying resistance to fusa- 
ritim wilt and to stemphylium Icafspot. 

Late blight, Phytophtlwra infestans 
(Mont.) DBy. was first discovered in the 
variety trials in October and was later 
found near Stuart and in several of the com- 
mercial plantings in the Ft. Pierce area. 
Late blight was widespread and serious 
throughout the winter and spring. Only 
those producers who were able to maintain 
a careful spray or dust schedule were suc- 
cessful in controlling this disease. 

Other diseases appearing during the sur- 
vey, and causing moderate losses in some 
plantings were Bacterial spot, Pliytomonas 
vesicatoria (Doidge) Bergey et. al: Bac- 
terial wilt, Phytonioiias soJanaceanwi Erw. 
Smith; Blossom end rot; Early blight, 
Altenuiria solam Ell. and Mart.; Leafmold, 
Cladosporium fiilvum (Ice.; Soil rot, Rhi^ 
zoctonk solani Kuhn; and a virus disease 
similar to the sugar beet curly top virus 
which attacks tomatoes in the far west. 

Mole crickets, Scaptcriscus acletus R. 
and H. and 5*. vicinus Scud, occur generally 
throughout the area. On virgin land they 
are not usually abundant enough to cause 
serious damage to crops, hut after one year’s 
cropping mole crickets often increase in 
population to such an extent as to threaten 
any succeeding crop of tomatoes if the seed 
is drilled in the field. Summer flooding with 
ditch bank baiting and transplanting to the 
field from seed beds should reduce damage 
by mole crickets. 

Serpentine leaf miner, Agromysa pusilla 


M eigen built up on the fall tomato crop and 
a mass emergence of adults at the time the 
spring crops germinated resulted in very 
severe damage by the leaf miners to the 
young tomato seedlings. Prolonged warm 
weather may have been responsible for the 
heavy build-up of this insect in the fall 
and winter. 

Other insects appearing in the area in- 
cluded aphids; ihrips; tomato horn worms, 
Proto farce sp., southern army worm, Xylo- 
myges eridama Cramer ; tomato fruit worm, 
Heliothis obsolcta Fab. 

Crop Rotatfon and Diversification 

For the past few years the Pierce veg- 
etable crop area has been devoted al- 
most entirely tq tomatoes. In order to sta- 
bilize this area as a truck crop section it 
would appear that there is a definite need 
for diversification. In order to formulate a 
crop rotation plan for weed and grass con- 
trol, and to reduce damage by insects and 
diseases, it will be necessary to include veg- 
etal)le or field crops which do not harbor 
the same diseases and insects as do toma- 
toes. From tile iireliminary work conducted 
in this section it ajipears that a innnher of 
vegetable crops are well adapted and may 
be used in rotation with tomatoes. A good 
summer crop which will withstand consid- 
erable water is needed for the area. Sesbania 
is used for this purpose in certain cases and 
does quite well when high water levels are 
maintained. Otherwise there is some ques- 
tion as to the advisability of using sesbania 
due to the possible increase in nematodes 
following this crop. 



IRRIGATION STUDIES WITH SWEET CORN, 
CABBAGE AND SNAP BEANS AT GAINESVILLE 


By V. F. Nettles, F. S. Jamison and 
B. E. Janes 

Florida Agricultural Experiment SfationK 
Gainesville 

The practice of irrigation orij^inated about 
the same time as man and at the same place, 
in the (iarden of Eden, according to Gene- 
sis 2:10. Since that time man has realized 
the value of irrigation and has built his 
communities, cities and even nations in 
areas where water could he secured for the 
irrigating of his crops. Despite the fact 
that the State of Idorida has an annual pre- 
cipitation of 52 inches of rainfall its dis- 
tribution is such that {(rowers are aw'are of 
the need for irri<.»ation. This is evidenced 
by the large acreage of vegetables being 
produced on land where provisions have 
been made for the addition of water by 
many methods of application. 

An experiment was started at Gainesville 
in 1945 to determine tlie effect! vness of ir- 
rigation in improving the }ield and quality 
of vegetables. The experimental plots were 
located on Arredonda loamy sand with the 
soil having some variations in moisture 
equivalents. Individual plots were approx- 
imately 1/24 Jicre in size with sufficient aisle 
.space to prevent the overlapping of the 
several irrigation treatments. A temporary 
sprinkler irrigation system was used the 
initial year of the experiment but was re- 
placed after that year by a permanent over- 
head sprinkler irrigation system. The lat- 
ter system consisted of an oscillating nozzle 
on a single upright for each individual plot. 

Sweet corn was grown as a spring crop 
the initial year on replicated plots irrigated 
with the temporary system and cabbage and 
snap beans have been grown as winter and 
spring crops respectively on the replicated 


plots irrigated with the permanent system 
for the past two years. Moisture treat- 
ments given the vegetables were: (1) no 
irrigation; (2) light irrigation to maintain 
the soil moisture above the point where per- 
manent wilting would occur; (3) heavy ir- 
rigation or twice the amount applied in the 
light irrigation treatment to maintain the 
moisture nearer the moisture holding capac- 
ity; (4) the same amount of w^ater as ap- 
plied in the heavy irrigation treatment but 
divided into two applications three day? 
apart. Due to operating difficulties the split 
treatment was not applied to plots planted 
to sweet corn during the first year of the 
experiment. 

The timing of irrigation applications w\as 
made on a w^eekly schedule with sweet corn. 
The time for irrigating cabbage and beans 
during 1940 was determined from visual oh* 
servations of the vegetables and soil for 
signs indicating the need for water. Soil 
moisture determinations were also made to 
check these observations. However, the 
following year an evaporimeter was em- 
ployed to assist in determining the time for 
application of irrigation water. An attempt 
was made to irrigate the vegetables after 
1 inch of water had evaporated from an 
open tank which was 48 inches in diameter 
and 10 inches deep. Soil moisture determi- 
nations were made as a further check prior 
to each irrigation. 

1'he amount of water applied at each in- 
dividual irrigation has varied from year to 
year. All sweet corn plots received water 
at the time of planting to assure germination 
and after that irrigation one set of plots 
received no additional water until after the 
first harvest was made. The plots receiving 
the light irrigation treatment received 1/2 
to 8/4 inch of water each week, while the 
heavy irrigated plots received twice this 
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amount. The amount of water applied to 
cabbage and beans in the winter and spring 
of J946 varied from 1/4 to 1/2 inch per 
individual application to plots receiving the 
light amount of irrigation. Twice this 
amount was applied as individual applica- 
tion to plots receiving the heavy amount ot 
irrigation. The amount of each individual 
application was increased for cabbage in the 
winter and beans in the spring of 1947. The 
four moisture treatments were made by 
applying the following approximate amount 
of water respectively for each treatment at 
the time of irrigation: (1) no water; (2) 


1/2 inch of water; (3) 1 inch of water; 
(4) 1 inch of water divided into two appli- 
cations of 1/2 inch of water separated by 
approximately three days. 

Experimental plots planted to sweet corn 
were divided to test the ef¥ect of irrigation 
on two varieties of sweet corn, Golden Cross 
Bantam and Illinois Golden 10. The plots 
were further divided to permit the study 
of a spacing test using the variety Illinois 
Golden 10, which was planted at spacings 
of 24 and 30 inches between hills in the 
seed row. 

During the two wdnter seasors the experi- 


PABLE 1. — Comparative Precipitation Records for the Period of the Irrigation 

Studies 


March 

April 

May 


November 

December 

January 

February 


March 

April 

May 


Inches of Rainfall 


Measured Precipitation 


Normal Precipitation 


Beans 1946 
2.55 
1.88 
7.22 


Cabbage 1946-47 

.01 ( 2 ) 

.23 

1.55 

4.34 (3) 


Beans 1947 
4.76 (4) 
1.93 
.09 (5) 


March 

April 

May 

Sweet Corn 1945 
Trace (1) 

4.28 (1) 

2.72 (1) 


3.35 

2.40 

3.15 

November 

Cabbage 1945-46 

2.00 (1) 


T.82 

December 

9.22 (1) 


3.21 

J anuary 

2.21 


3.16 

February 

2,53 


2.92 


3.35 

2.40 

3.15 


1.82 

3.21 

3.16 

A?? 

3.35 

2.40 

3.15 


(1) Weather Bureau Records. Gainesville. Station. 

(2) Measured only from Nov. 21 to Nov. 30. 

(3) Measured only from Feb. 1 to Feb. 15. 

(4) Measured only from March 1 2 to March 3 1 . 

(5) Measured only from May 1 to May 12. 


Month 
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mental plots were planted to cabbage, the 
individual plots were divided into three 
equal sections to permit the study of a sub- 
treatment dealing with the application ot 
nitrogenous fertilizer. These fertilizer 
sub-treatments were: (A) 1,0(K) pounds of 
an 8-7-5 fertilizer per acre; (B) 1,600 
pounds of a 4-7-5 fertilizer per acre plus 
additional nitrogen in the form of two side 
dressings each of 200 pounds of nitrate of 
soda; (C) 1,600 pounds of a 4-7-5 fertilizer. 
All fertilizer, exce])t the side dressings, were 
applied at planting time. Copenhagen 
Market, variety of cabbage, was planted in 
1946 and (ilory of Knkuizen in 1947. 

Two varieties of snap beans were planted 
each year that beans were grown, Florida 


Results 

Normal precipitation (1) is compared in 
Table 1 with the measured precipitation for 
the several seasons in which the tested vegC'- 
tables were grown. Precipitation in the 
spring of 1945 was lower than normal while 
in the winter and spring of 1946 it was close 
to normal. The precipitation recorded in 
the winter and spring of 1947 was again 
lower than normal. Because of the distri- 
bution and amount of natural rainfall the 
number of irrigations varied with the indi- 
vidual crop and season. The amount of irri- 
gation water applied to cabbage and beans 
is given in Table 2. 

S7ircet Corn . — Yields were greatly affected 


I'ABI.F 2. — Number of Inches of Irrigation Water Applied to Cabbage and 

Snap Beans 


Year 

Crop 

_! 

Irrigation Treatment 

[ 

Light 

Heavy 

1 Soil 

1 Application 

1945-46 

Cabbage 

1.12’*' 

2.44’^ 

2.11* 

1946 

Beans 

1.40 

2.84 

1.80 

1946-47 

Cabbage 

3.04 

5.41 

4.89 

1947 

Beans 

3.50 

7.04 

6.52 


^Initial irrigation at planting not included. 

Belle and Logan in 1946 and Stringless 
Black Valentine and Logan in 1947. In 
1946, each of the two varieties used were 
planted at two spacings. One spacing was 
at the regular rate recommended with the 
bean planter employed which was approxi- 
mately 8 seed per foot of seed row. The 
second spacing tested was at a lighter rate 
of approximately 6 seed per foot of seed 
row, causing a wider spacing between 
plants. All bean plots received the same 
fertilizer treatment for the two years which 
consisted of 1,200 pounds of a 4-7-5 ferti- 
lizer per acre. An additional side dressing 
of nitrogen and potassium was given the 
beans in 1947. 


by irrigation as shown in Table 3. The 
average yields from the first harvest show 
that the plots receiving the heavier amoun*^s 
of irrigation produced approximately 10 
times the corn as produced from the plots 
receiving no irrigation. Yield of corn from 
plots receiving the light irrigation were a 
little more than half that harvested from the 
heavy irrigated plots. Illinois Golden 10 
produced the highest yield of corn and with 
that variety the 30 inch spacing produced 
more corn at the first harvest than that 
spaced at 24 inches. It is interesting to note 
the increase in the yields of the sweet corn 
after irrigation was applied to all treatments 
after the first harvest. The yield from the 
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previously non-irrigatecl plots increased 
greatly but the plots irrigated throughout 
the entire seavson produced the larger yields. 

Cabbage . — The data in Table 4 shows the 
effects of irrigation and fertilizer treatment 
on the yield of cabbage. During the 1946 
growing season in which the precipitation 
was close to normal there was little differ- 
ences in the yield of cabbage as a result of 
irrigation treatment. Small increases in 
the average yield occurred on plots receiv- 
ing the light and split application treatment 
of irrigation. The result of the 1947 sea- 
son, which had less rainfall than normal, 
were more pronounced. Increases in yield 
were secured despite the fact that freezing 
weather near the end of the season pre- 
vented the normal heading of the cabbage 
and necessitating the harvesting of the cab- 
bage at an immature stage. The highest 
average yield of cabbage for that season was 
harvested from plots irrigated by the split 
application treatment followed by the heavy 
and light irrigation treatments. The inititiil 
.stand of cabbage was also affected in 1947 
as a result of treatment and a larger num- 
ber of cabbage replants were required on 
plots receiving no irrigation. A marked 
reduction in aphid infestation was observed 
on plots subjected to irrigation treatments. 


Results from the fertilizer study reveal 
that the highest yield was secured in 1946 
by side dressing the cabbage with additional 
nitrogen. In 1947, no large differences in 
yield were secured as a result of the ferti- 
lizer treatments. 

Beans . — Irrigation was a factor contrib- 
uting to the increase of hean yields for both 
years studied. The results of this study are 
given in Table 5 and show that the highest 
yield of beans secured in 1946 was harvested 
from plots irrigated with the split applica- 
tion treatment of irrigation. This yield was 
followed closely by that harvested from the 
plots irrigated with light irrigation treat- 
ment. During 1947, which was a much 
drier year, irrigation was again found to 
be effective in increasing the yield of beans. 
The highest average yield of 291.2 bushels 
per acre of snap beans was harvested from 
the plots receiving the split application 
treatment of irrigation, whereas those plots 
receiving no irrigation produced an average 
yield of 24.0 bushels of l>eans per acre. At 
an average price of two dollars per bushel 
for beans this would have meant a difference 
of $533 in the value of the crop grown 
under irrigation and that under natural rain- 
fall. 

From the data in Table 5 it can be ob- 


TABLE 3. — Effect of Several Amounts of Irrigation on '^he Yield of Sweet 

Corn-1945 




Irrigation Treatment 

Variety 

Spacing 

Pounds Per Acre 



No Irrigation | Light Irrigation | Heavy Irrigation 


Golden Cross Bantam 24 in. 133.9 704.2 1283.0 

Illinois Golden No. 10 24 in. 169.9 823.7 1370.9 

Illinois Golden No. 10 30 in. 167.0 1137.6 2041.9 


Total Average at 

First Harvest 156.9 888.5 1665.3 


Total Average for 

Entire Crop 1332, 6^ 1967.0 2515.2 


'^Irrigation made to corn after first harvest. 
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served that all varieties of beans studied 
generally exhibited similar reactions to irri- 
gation treatments. No differences between 
the varieties Logan and Florida Belle, were 
secured in 1946. Logan, however, did pro- 
duce more beans than Stringless Black Val- 
entine in 1947. 

The spacing of the bean seed at the rate 
of 8 seed per foot produced a large yield 
of beans than those bean seed planted and 
spaced at a rate of <*» seed per foot of seed 
row during the 1946 season. 

Summary 

I'he yield of sweet corn, cabbage and snap 
bean.s was niaintaine<l at a high level by 
the use of irrigation. Large increases in 
yield may be expected in dry seasons from 
the use of irrigation and some increases 
may also be expected in seasons of near 
normal rainfall. 

An even supply of moisture in the soil 


is essential for the best results with cabbage 
and beans as evidenced by the yields secured 
from these vegetables for the two seasons 
when irrigated with the split application 
treatment of irrigation. In periods of normal 
rainfall light irrigation appeared to be ef- 
fective in maintaining the yield of cabbage 
and beans. 

Results indicate that the spacing of the 
variety, Illinois Golden 10, at 30 inches gave 
increased yield over the 24 inch spacing in 
the dry season of 1945. Illinois Golden 10 
in this season produced more corn than 
Golden Cross Bantam. 

Side dressing of cabbage with additional 
nitrogen in the form of nitrate of .soda ap- 
peared to be effective in increasing yields 
during the season with near normal pre- 
cipitation. 

Literature Cited 

1. U. S. Department of Commerce. 
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TABLL 4 — 'PiiK h'FFKCT of Several Irrigation and Fertu.t/.er 'Preatments on the 

Average Yield of Cabbage 


Fertilizer 

Sub-1'reatments 


Tons I*cr 

Acre 


Average for Fertil- 
izer Treatment to 
1945-1946** 
1946-1947 

None 

Irrigation Treatment 

1 light 1 Heavy 

1 ’ SpUt 1 

8-7-5 

5.03 

5.87 

5.13 

5.19 

5.31 

4-7-5 plus side 






dressing 

7.30 

9,27 

8.00 

7.30 

7.97 

4-7-5 

5.24 

5.38 

4.28 

5.49 

5.10 

Average for Irri- 






gation Treatments 

5.86 

6.84’ 

5.80 

5.99 




1946-47 

Season 



8-7-5 

2.28 

5.07 

5.40 

6.76 

4.88 

4-7-5 plus side 






dressing 

2.28 

5.S1 

6.06 

6.46 

5.08 

4-7-5 

2.49 

5.34 

5.86 

7.08 

5.19 

Average for Irri- 






gation Treatment** 

2.35 

5.24 

5.77 

6.77 



value highly significant. 
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TABLE 5. — The Effect of Several Irrigation Treatments on the Average Yield 
OF Several Varieties of Snap Beans 



Yields of beans in bushels per acre ; 

Average for Va- 



Irrigation 

Treatment 


rieties 


None 

1 Light 

1 Heavy | 

Split 

1946 and 1947* 

Florida Belle 

153.3 

168.5 

153.6 

174.0 

162.4 

Logan 

138.9 

180.2 

154.3 

178.4 

162.9 

Average for Irriga- 
tion Treatment’*' 

146.1 

174.3 

153.9 

176.2 




1947 Sea.son 



Stringless Black 
Valentine 

22.5 

180.6 

231 .0 

274.1 

177.1 

Logan 

25.4’ 

213.6 

229.7 

308.3 

194.3 

Average for Irriga- 
tion Treatment*’*' 

24.0 

197.1 

230.4 

291.2 ‘ 



♦F value significant 

value highly significant 



SWEET CORN IN THE SANFORD AREA 


F^. W. Rupreciit, Vice-Director in Charge 

Central Florida Experiment Station, 
Sanford 

(Presented in 194G) 

With the development of the new hybrid 
sweet corns and other varieties suitable for 
this State and with better methods for the 
control of the corn ear worm the acreage 
planted to this crop has increased at a rapid 
rate in the Sanford area. Last season ap- 
proximately 250 acres were planted to sweet 
corn in this section. This year the best 
estimates that we have been able to get place 
the acreage at 1200 acres with some going 
as high as 2000 acres. While thi.s shows a 
tremendous increase, one must take into 
consideration that the acreage planted to 
roasting ears has taken a drop almost as 
great as the increase in sweet corn acreage, 
thus the total acreage planted to green corn 
has not increased as much as the figures 
would seem to indicate. 

Corn has long been a favorite crop for 
planting after celery, but up until a few 
years ago most of this corn was field corn. 
W^ith the increased use of tractors and de- 
crease in mule power there has been less 
demand for this type of corn. Planted after 
celery, in many cases, no fertilizer is ap- 
plied to the corn crop, or only side applica- 
tion of nitrate of soda, as there is enough 
residual fertilizer in the soil. WHiere corn 
is planted not following celery, approxi- 
mately 1000-1500 lbs* of mixed fertilizer per 
acre is applied generally before planting 
with subsequent applications of either high 
nitrogen fertilizer or nitrate of soda or ni- 
trate of potash when the corn in knee 
high and/or tasseling. Sweet corn is planted 
in the Sanford area in 80 or 86 inch rows 
wdth the corn chopped to a stand of one 
per foot. Most of tlie com is now shipped 


in bags of 4 or 5 dozen to the bag. A yield 
of 200 bags per acre is considered a good 
yield. 

While the two varieties now being most 
generally grown, loana and Golden Cross 
Bantam, are quite satisfactory, we have 
been continuing our search for still better 
varieties. Last season we made trial plant- 
ings of 62 varieties or strains of sweet corn, 
many of them on four different planting 
dates. Of these 02 varieties, eight were All 
American selections, twenty-one were 
crosses made by Dr. Hull of the Main Ex- 
periment Station and the balance were va- 
rieties grown in other sections of the 
country or crosses developed at some of the 
northern Experiment Stations. A good 
many of those tested had characteristics 
which eliminated them from further con- 
sideration for this area, wdiile others showed 
qualities which made them worthy of 
further trials. In this connection let us 
outline briefly just what we consider de- 
sirable in a sweet corn. First, a medium 
tall plant, sturdy and well-rooted so as to 
with.stand wind, one of our worst enemies; 
secondly, ears with tight shucks borne well 
up on the stalk; third, well-filled ears clear 
to the tip, of good length (7 inches or 
longer) ; fourth, sweet and tender kernels 
and fifth, better than one ear per stalk. 

A very considerable number of the va- 
rieties tested fell down on the first require- 
ment, being badly blown down and even 
broken off by the wind. Number three 
(well filled ears) was next in importance 
as an elimination factor. great many va- 
rieties had poorly filled ears, some not filling 
out to the tip and others not filling at the 
butt. Of those that remained, the following 
were considered best : 

All American No» 21. This produced a 
medium sized plant with few suckers, small 
cobs, light yellow kernels, well-filled ears, 
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ears averaged 8.35 inches in length with 12- 
14 rows of kernels per ear and 1.85 ears per 
stalk. This was considered the best variety 
we had by all who saw the different varie- 
ties. We have learned that this variety as 
yet unnamed was entered by the Associated 
Seed Growers as Rantam Hybrid No. 53. 

All American No, 22, This is very sim- 
ilar to number 21 but the ears were not 
quite so well filled and are somewhat 
shorter, averaging 8.20 inches and having 
14-16 rows per ear. 

Tri-Slate. Medium to tall plants, some 
Slickers, small cnb, well-filled ears, medium 
size kernels, ears 8.45 inches long, 12 row's 
per ear, l.H ears per stalk. 

Ever gold. Small to medium plants, some 
suckers, small cob, medium sized kernels, 
long shanks, ears 7.87 inches long, 12-14 
rows per ear, 1.5 ears per stalk. 

GMeugrain. fall plants, no suckers, 
tough tight hu.sks, large cob, small to me- 
dium kernels, ears S.57 inches long, 14-20 
rows per ear, 1.2 ears per stalk. 

Southern Cross Bantam. Tall plants, ears 
close to stalk, light cream colored kernels, 
fairly large col), ears 7 04 inches long, 12-14’ 
rows per ear, l.»35 ears per stalk. 

Golden Cross Bantam. Small plants, 
many suckers, golden colored kernels, well 
filled ears, ears 7.73 inches long, 10-14 rows 
per ear, 1.33 ears per stalk. 

loana. Medium sized plants, few suckers, 
w ell -filled ears, light golden colored kernels, 
ears 7.72 inches long, 10-12 rows per ear, 
1.13 ears per stalk. 

U. S. No. 34. W'hich 1 understand has 
given good results in the Kverglades region, 
did not measure up to those mentioned 
above, 'fhe plants were very tall, it ma- 
tured la*e, the ears varied greatly in length, 
the kernels were almost white in color. The 
ears average 6.81 inches long, but as men- 
tioned a moment ago, some w^ere much 
longer and others much shorter. 

In addition to the above several of Dr. 
HulRs crosses looked promising. 


This season we are again planting a num- 
ber of new varieties and repeats on some of 
those planted last year. Our crops are not 
far enough along to pass judgment on any 
of them. 

In growing sweet corn in the Sanfonl 
areas there are two factors that we have to 
contend with which cut down the yields, 
first, as I mentioned previously, is the wind. 
During the mouths of March and April w^e 
have almost continuously high wdnds blow- 
ing either from the cast or w-est that fre- 
quently cut down the stand of corn in 
exposed areas, the second facto: is one that 
all corn growing areas have to tight, namely 
the corn ear worm. A few years ago the 
USDA develojied the oil injection method 
for control of tlie ear worm If properly 
applied this method will give good control 
of the ear worm, entering the car through 
the silks, but wull not control him when he 
gets in through the side of the ear. .Another 
drawliack to this method is lliat in most 
cases the tips of the ears are not filled out. 
With the advent of 1)1 VI and after one 
year’s trials, we thought we bad the answer 
to the question of liow to control the ear 
w'orm. As we reported at the Horticultural 
Meeting in 1944, Mr. Russell, our entomolo- 
gist, obtained almost perfect results in using 
a dust the year previous. During Mr. Rus- 
seirs absence in the services, the writer 
conducted further experiments using not 
only various strengths of dust, but also 
sprays made with the water dispersible nui 
terial and the emulsified material. Last 
year, using all of the above, we had excellent 
results on the first crop of corn, but the 
results on later plantings were rather dis- 
appointing. One reason for the unsatisfac- 
tory results may be because each ear received 
only one treatment and the effectiveness of 
the DDT was dissipated before the ear ma- 
tured. Even where W'e found worms in the 
ears they were only in the tips in the ma- 
jority of cases and had not done any appre- 
ciable damage. We did not, however, get 
any control of the worms entering the side 
of the ears. This year, Mr. Russell is again 
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making tests and oti a much more elaborate 
scale and we hope to have some very definite 
information by the end of the season. Just 
before 1 left for this meeting Mr. Russell 
gave me the follovving preliminary results 
of the first planting of corn this year. He 
had the following treatments: 

1% DD'J' dust; ;JSv DDT dust; 5% DDl 
dust; 20% weltahle DDT — 2 lbs to 100 gal- 
lons; the same juaterial, 4 lbs. to 100 gallons; 
25% DDT eu’ulsifiable oil — 1 pint to 100 
gallons; also 2 i)ints to 100 gallons; DDD 
spray; Benzine I lexachloride spray; and 
mjeetjons of oil plus dichlor ethyl ether 
and untreated checks. Bach of the above 
was applied at three different intervals of 
time, every two days, every three days, and 
every four days, with the first application 
being made shortly after the first silks ap- 
peared. A total of six applications wa^ 
made on tht* every second day treatments, 


four on the every third day treatment, and 
three on the every fourth d:iy treatments, 
fhe results of the first check showed tlic 
untreated having 80% wormy ears, oil injec- 
tion, 70% wormy, Benzine Hexachloride 
wormy, for the every other day treat- 
ments, and 100% wormy for every fourth 
day treatments. All of the DDl' and the 
DD'f treatments showed from 0 to 20% 
wormy cars. As I stated above these are 
preliminary reports based on only a few 
ears from each plot. Also Mr. Russell 
slates that tlie first application was made 
later than it should have been, which he 
leels accounts for the presence of worms in 
DDT or DDD treated plots. By the end 
of this season, we feel that we will he able 
to state definitely whether or not DDT 
and/or DDD can be successfully used to 
control ear worms in corn and at a cost low 
enough to make it profitable. 


GROWERS PROBLEMS IN GROWING AND 
MARKETING ICEBERG LETTUCE 


B) |0HK frKDTKK 
t'lewiston 

The State of h'londa is proud of its cli- 
mate and can easily demonstrate its great 
ability to grow a wide range of crojis : bean®;, 
tomatoes, cabbage, celery, citrus, and many 
others. It would seem strange that with all 
these crops to choose from anyone would 
w^ant to grow'^ iceberg lettuce, which is one 
crop that is not suited to the Florida cli- 
mate, and frequently fails to make a market- 
able crop. But this very difficulty is the 
reason for some farmers choosing to grow 
it. As long as there is only a small amount 
of it produced in Florida, the bulk of the 
supply for the Florida consumer must come 
from California and Arizona. The cross- 
country freight rate gives the Florida grow- 
er a competitive advantage which is not 
found in the crops that are growm in 
abundance. 


'fhose fanners who have decided that 
they like this kind of risk and have had ex- 
])erience in growing the crop, have found 
that in addition to the common problem,'* 
which occur to the standard truck crops, 
iceberg lettuce has a few additional ones of 
Its own. This paper is addressed to farm- 
ers who are familiar with the common haz- 
ards: cutw-^orm, wire worm, damp off, 
freeze, flood, etc., and will just concern it- 
.self wdth the troubles that are encountered 
only wdth Florida iceberg. 

By far the most important is warm 
weather, which causes the heads to be soft. 
The Everglades must have unusually cool, 
dry w^eather to compete with the Imperial 
A'alley. Most of the time even in the middle 
of the winter, the quality of the lettuce is 
irregular, and the number of marketable 
heads does not exceed 25% of those planted. 
It takes the unusually cool, dry periods to 
make a good crop. Last year, for example, 
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it was too warm for lettuce all through the 
winter up to the freeze of February 5th, 
and that was so cold that it destroyed most 
of the plants. The only way a grower can 
work toward combatting the weather is to 
pick varieties which are best suited to this 
climate. 

Iceburg lettuce is subject to tipburn. This 
is the name given to a condition in which 
the internal leaves begin to die at the tip, 
and turn brown. A fungus, which seems to 
be always present in lettuce, is ready to 
attack these dead leaf tips and produce 
slime. Tipburn develops because of an un- 
healthy condition in the lettuce, usually due 
to warm or damp weather. Therefore, 
there is no way of combatting it. Because 
it forms inside the head, the packer is us- 
ually unable to know which heads have 
developed it, and cannot put up a clean 
pack. By the time the heads with tipburn 
reach th^ market they frequently develop 
slime. There is little that can be done to 
prevent this, exceju to create conditions 
which w’ill produce healthy plants. 

There is another type of fungus which 
i)ccurs in warm weather. It is called bot- 
tom rot, and attacks the base of the head 
on the outside. This is most common on 
the muck. It is very contagious and spreads 
rapidly through a field. It seems as though 
badly infected elds carry the infestation 
from one year to the next. Since this fun- 
gus attacks the lettuce head from the 
outside, it would seem that some chemical 
could be found to check its growth, but to 
date none has been developed. 

The marketing of iceberg lettuce has 
certain problems that are different from 
those of the more widely grown truck crops. 
When the Florida farmer begins to have 
lettuce to sell in the winter, he finds that 
nearly all the brokers and wholesalers have 


arrangements with some California pro- 
ducer for a week or two in advance. They 
must do this if they want to assure them- 
selves of a supply, because it takes nearly 
two weeks for a shipment to get to Florida. 
If they did not buy ahead like this, they 
would be dependent on whatever unsold 
cars happened to be rolling to Florida on 
consignment at that particular time. Since 
there are frequently no such cars, it would 
he foolish for the Florida buyer not to 
contract ahead, and liave his supply cn 
route. 

This means that when Flo' da iceberg 
comes on the market it is very difficult to 
sell to a trade which has a two- weeks 
supply bought and on the road. Further- 
more, the wholesalers usually remember 
some previous occasion when they had 
switched to Florida iceberg, and then found 
suddenly some morning that the weather 
had warmed up and there was no supply, 
it was too late to order any from California 
and there was probably a lot of embarrass- 
ment in not having any on hand for their 
retail customers who were dependent on 
them. 

Usually it is necessary to offer the let- 
tuce at a sufficiently large discount under 
the California price to overcome the buyers' 
tear of taking on an uncertain supply Then, 
if things go well for a while, it is often 
possible to work the price up and reduce 
the discount. However, if a warm spell of 
weather comes along and you fail to keep 
up deliveries, you will probably have a lot 
of trouble ever getting the customer to 
switch to your product again. There is 
little that can be done to remedy this condi- 
tion, except plant enough of the crop regu- 
larly to assure a supply as long as the 
weather does permit harvesting. 
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NOTES ON SOME GUAVA INSECTS 


D. f). WOLFENBARGER 
Sub-Tropical Experiment Station 
Homestead 

A total of insect species was catalogued 
by, Bruner, et al, (1945) as infesting the 
common guava, Psidium guajava L., in 
Cuba. A total of 12 insect species was re- 
corded by Wolcott as affecting the 

guava in Tuerto Rico. At least eight species 
were specifically mentioned by Ruehle 
( 1947) as affecting the guava in Florida. It 
may be said, therefore, that the guava has 
its share of insect pests. Some attack only 
the leaves, others only the fruit, while still 
others infest the bark of trunk and branches. 
Owing to the importance of the fruit to 
IHorida agrciultiire brief discussions of 
some guava insect pests with suggestions 
for their control are given in the light of 
present day knowledge. 

Leaf Infestincj Insects 

'rile red-banded thrips, Sdcnothrips rub- 
rocinefus (Ciard. ), is occasionally serioiK*> 
on guava. Defoliation and fiuit russetting 
result from dense infestations. Spraying 
the infested plants with a pint of 40% nico- 
tine sulphate in 100 gallons of water or 
of rotenone and derris-resinate materials, 
or 1% oil emulsion sprays is the recom- 
mended control. 

Some of the newer insecticides, DDT, 
benzene hexachloride, and chlordane, have 
been found to control the insect. Their 
use cannot be recommended at this time, 
however, because serious infestations? of 
scale insects may build up afterward. In 
one test HETP (hexaethyl tetraphosphate ) , 
one of the new phosphate insecticides, did 
not equal the above insecticides in thrips 
control. 

A species of whitefly, having a tiny black 
spot near the center of each wing has been 


infecting the guava at the Sub-Tropical 
Station. I'his is more especially true of 
the slathouse and greenhouse plants. This 
insect was identified by Miss Louise M. 
Russell of the LT. S : Burea of Entomology 
and Plant Quarantine as M etaleurodicus 
(ardini (Back) 

Attempts at control of the insect by dust 
applications of 3% DDI" and 1% gamma- 
benzene hexachloride in the greenhouse 
were not satisfactory. A test was made of 
some of the newer insecticides in 1946 and 
included the following: 25% azobenzene, 
o% DDT, 1% gamma-benzene hexachlo- 
ride, and 3% chlordane as dusts ; and of 
IIKTP as spray at 1 quart of 50% active 
ingredient per 100 gallons of water. The 
IIKI'P showed more promise than any of 
the other materials. In experiments made 
in 1947, HETP was also promising as a 
control. Two other new phosphate insec- 
ticides, tetraethyl pyrophosphate and 0-0- 
dicthyl 0-, p-nitrophenyl thiophosphate, 
were also tried. These also gave promise 
of controlling the whitefly. All materials 
were used as sprays, and were applied by 
means of a small, continuous pressure-type 
hand sprayer. The plants in the te.st were 
grown in a slathouse in pots, and were be- 
tween two and three feet high at the time 
of treatment. All were infested in varying 
degrees with all stages of the whitefly at the 
time of treatment. The results, numbers of 
flies per leaf, .based on samples of three 
leaves from each plant and eight plants per 
treatment, counted five days after treatment, 
are summarized in Table 1. 

The three phosphate insecticides appear 
promising, having given excellent to perfect 
control. The next step is to try these in- 
secticides by machine application on trees 
under grove conditions. 

Broad m i t e, Hemitarsonenus latus 
(Banks), infestations, * common on many 
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TABLE 1 — WiiiTEFLY^ Metaleurodictis cardini. Infestations After Spray 

Treatments. 


Treatment material 

Amt. active 
ingredients 
per 100 gals, 
water 

Whitefly 
larvea, pupae, 
and adults per 
24 leaves 

Percentagi 

control 

0-, O-diethyl 0-, i)-nitroplienyl thiophos- 
phate^ 

lib. 

0 

100 

(1-, O-diethyl 0-, p-nitrophenyl thiophos- 
phate* 

1/2 lb. 

0 

95 

0-, O-diethyl 0-, p-nitrophenyl thiophos- 
phate' 

1/4 lb. 

0 

95 

'fetraethyl i)yroj)hosphate* 

1 pt. 

4 

or 

TTETP 50% Vapotone* 

1/2 pt. 

1 

99 

DDT plus* 

1 qt. 

7 

94 

Check 


.125 

— 


* Obtained from American Cyanamidc Company 
® Obtained from Victor Chemical Works 

* Obta ned fiom California Spray -Chemical Company 

* Obtained from Hughes Seed Stores as a proprietary combination of DDT. pyreihrins, rotenone 

and petroleum oil materials 


plants, have also been found on guava nurs- 
ery slock. "Hicy infest the leaves anti 
young stems. Leaf symptoms usually con- 
sist of crinkling and distortion. Sometimes 
one side of a leaf rolls under, sometimes 
both. A leaf may become C- or sickle- 
shaped, as viewed from the top or bottom. 
It may, on the other hand, curve downward 
from the tip, so that the leaf will describe 
an arc, or become C-shaped as viewed from 
the side. Russeted scar tissue is common 
on the under surfaces of the leaves where 
these pests fed. In ca.ses of severe injury, 
leaves fall, growing tips wither, perish, and 
the plant may die. 

Broad mite infestations have been ob- 
served on plants other than guava in the 
Sub-Tropical Station slat-house and green- 
house. They include mango, avocado, 
papaya, jujube, Annona sp., pitomba, and 
white sapote. The pest has a long list of 
host plants, including the orange, as re- 
ported by Smith (1933). 

' More discussion is given to this pest be- 
cause it (1) is small and cannot be studied 


with the unaided eye, (2) seems to be so 
prevalent, and (3) is capable of considerable 
damage of an insidious character that may 
be attributed to nutritional disorders, dis- 
ease, and chemical or other treatments. 

The situation in which the plants are 
grown appears to have some effect on se- 
verity of broad mite infestations. Host 
plants grown in the slathousc and green- 
hou.se are more likely to suffer from mite 
infestations than those grown out-of-doors. 

seriou.s infestation observed in a shaded 
nursery has also suggested that much shade 
and damper locations may be factors which 
favor conditions for broadniite increase. 

Control recommendations would ordi- 
narily be for applications of sulfur as dust, 
or wettable sulfur 10 pounds combined with 
either 1 1/2 gallons of liquid lime sulfur 
or 0 pounds of dry lime sulfur per 100 
gallons of water. A Miami nurseryman, 
however, has reported that sulfur was not 
satisfactory. He reported using a rotenone, 
derris-resinate material, Syntone, as a 1- 
200 spray, with satisfactory control. More 
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work needs to be done in order to have 
definite recommendations. 

The cotton or melon aphid, Aphis gossy- 
pii GIov., infests guava leaves, principally 
the new ones on the terminals of the 
branches. (.Control recommendations in- 
clude applications of nicotine sulphate, one 
pint of 40% material per 100 gallons of 
water, or of rotenone and derris resinates 
applied according to the manufacturer’s 
instructions. Some of the newer insecticides 
as DDT and benzene hexachloride may be 
used for control of the aphid. They arc 
not recommended at this time, however, 
because scale insects may build up more 
rapidly afterward. 

One or more species of the leaf roller or 
leaf tier in.sects is frequent on the guava. 
The control suggested for these is lead 
arsenate as the insecticide at three pounds 
per 100 gallons of spray. Tt may be added 
to the im])ortaiit nutritional .<• prays of copper 
and zinc recommended by Ruehle (1U47). 

A tiny leindoptevan moth determined by 
Mr. Carl Heinrich of the U, S. Bureau of 
b'.ntomology and Plant yuarantine as a 
si)ecies of Chilocauipyla, closely related to 
psidiclla Busck, a leaf miner, infe.sts and 
distorts the tender new leaves. It is com- 
mon but is not considered very injurious. 
No recoinmendable insecticide is recognized 
for this insect. It has several important 
insect enemies that keep it in control. 

Fruit Infesting Insects 

Some brief attention is given to a fruit 
infesting insect, the Argyresthia eugcnieUa 
Busck., which has been called the guava 
moth. The larva of this insect burrows 
into the fruit and may be present at harvest 
time. The time and ability required for 
removal of all insects from the fruit has 
been a serious matter in certain instances. 

Recent efforts at the Sub-Tropical Sta- 
tion to study the biology and control of the 
moth have been hampered by unfavorable 
weather conditions, particularly by the hur- 
ricane of September 1945, which destroyed 
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or damaged the trees, and by the freeze of 
February 1947, which destroyed some fruit 
and blossoms. 

Some data have been taken from north 
of Miami, on the seasonal incidence of fruit 
infestations. Percentages of the fruit found 
infested were as follows: 

Jan. Feb. Mar. Apr. May June 

100 33 10 — 

July Aug. Sept. Oct. Nov. Dec. 
41 — 4 70 20 — 

These observations show that infestations 
of the moth were prevalent in varying 
amounts throughout the calendar year. 

A small weevil, Anthonomns costulatus 
Suffr., has been found infesting guava fruit. 
The adults puncture the fruit and deposit 
and they appear also feed on the 
sap oozing at the punctures. Studies are 
planned on the biology and control of the 
weevil as well as the guava fruit moth. 

Plant bugs may be encountered stinging 
the fruit. Sabadilla or one of the newer 
insecticides may be found to control these 
insects. This cannot be termed a recommen- 
dation, however, because no observations 
have been made on the subject. 

Trunk, Branch, and Stem Infesting 
Insects 

Ants may be found running up and down 
tree trunks and branches. They arc likely 
to be attending aphids or scale insects in- 
festing the leaves. In one grove the little 
fire ant, Wasmavinia auropunctata (Roger), 
was so numerous that it attacked fruit pick- 
ers and caused a bit of labor unrest with 
some loss of fruit. An experiment was con- 
ducted to determine control measures. As a 
result of the experiment and also of some 
practical grove use a recommendation is 
given. The trunk and larger branches if 
sprayed with one pound of the active in- 
gredient of DDT or chlordane appropriately 
prepared for mixing with 100 gallons of 
water will control the fire ant. Benzene 
hexachloride was found satisfactory also 
in fire ant control as used at one-half to 
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three- fourths pounds of gamma-isomer per 
100 gallons of water. 

Latania scale, Aspidiotus lataniac Sgn.. 
increases were found on the tree trunks and 
branches sprayed with chlordane, DDT, and 
benzene hexachloride in the order given 
from most to least. An interesting and as 
yet unexplained observation is that the most 
scale insects per linear foot of the tree 
branches were found on trees treated with 
the lowest dosages of DDT, chlordane (at 
1/2 lb. active ingredient per 100 gals, of 
water, and benzene hexachloride (at near 
1/4 lb. gamnia-isomer per 100 gals, water). 
The fewest scales were found on trees 
treated with the highest dosage concentra- 
tions of DDT, chlordane, and benzene hex- 
achloride (1 1/2, 4, and 2 pounds of the 
active ingredient per 100 gals, of water, 
respectively). The scale insect counts were 
made 54 and 84 days after treatment and 
showed significantly greater increases by 
most treatments over the check trees. The 
scale increase in this instance had no se- 
rious consequence. 

Leaf coverings of black sooty mold com- 
monly discolor the lower leaves on guava 


trees. Scale insects and mealybugs on 
branches and leaves above secrete substances 
that fall to the leaves below and permit the 
development of fungus growth. The con- 
trol recommendation is to apply an oil emul- 
sion spray of 1 1/3% oil content to control 
or eliminate the insects and thereby reduce 
or rid the leaves of the sooty mold. 
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FURTHER STUDIES OF FLORAL INDUCTION IN 
THE HADEN MANGO (MANGIFERA 
INDICA L. ) 


By Philip C. Reece, J. R. Furr, and 
W. C. Cooper 

U, S. Department of Agriculture, 
Agricultural Research Administration 

Bureau of Plant Industry, Soils, and 
A grictil tural Engineering 

415 W Parramore, Orlando 
AX ABSTRACT 

( Complete paper will appear in American 
Journal of Botany ) 

Leaves of the mango produce a hormone 
during the fall and winter that causes the 
growing tissues in the terminal buds to de- 
velop dower clusters. In the absence of 
this substance, growtii from tliese buds 
would be leafy shoots. As long as the ter- 
minal bud, or the flower cluster that devel- 
ops from that bud is present and undamaged, 
growth is suppressed in the lateral buds. 
Later in the season when the hormone is 
no longer being produced and after the 
flower clusters are gone, some of these 
lateral buds produce new leafy shoots. 

Jf the terminal bud or the flower cluster 
is damaged or removed during the fall or 
winter, some of the lateral buds immediately 
below begin growth. The hormone produced 
by the leaves at that time causes the de- 
veloping tis.sues in these lateral buds to 
form a flower cluster instead of a leafy 
shoot wdiich otherwise develop from such a 
bud in the late spring or summer. Even 
if the leaves are removed from the stem, 
the buds nearest the end developed flower 
clusters because the hormone that is being 
produced in other parts of the tree moves 
considerable distances to affect the growing 
buds. Movement of the hormone to the 


buds in the defoliated region is prevented 
l)y a girdle through the bark and the re- 
sulting growth is vegetative. 



Fig L 7'he terminal bud and leaves were re- 
moved from the left branch and the lateral 
buds were removed from the right branch of 
a forked pair. Hormones produced in the leaves 
were transferred to the lateral buds on the 
leafless branch where they induced flower for- 
mation. The inhibiting effect of the terminal 
bud was nor transmitted to the defoliated 
branch. 
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Terminal buds were removed from girdled 
branches of the Haden variety of mango, 
and all leaves were removed from the area 
between the girdle and the cut end at various 
intervals to determine the mini mum length 
of time that was required for tlie hormone 
to influence tloral develo])meiit. In 194r>, 
growth from these lateral buds w^as vege- 
tative if the leaves were removed 24 hours 
after girdling and the removal of the ter- 
minal bud. When leaves were allowed to 
remain for 90 hours or longer flower clus- 
ters developed. 

In 1940, an attempt was made through 
histological studies to correlate the length 
of this period with cell division. A longer 
period was required because drought delayed 
growth. Evidence from these studies indi- 
cates that the hormone does not initiate 
growth and cannot affect the course of the 
development of a bud until cell division has 
started. 

Studies of the movement of the floral 
inducing hormone and the growth-inhibiting 


effect of the terminal bud upon the lateral 
buds were conducted on forked branches. 
When the terminal bud and the leaves were 
removed from one branch of the fork and 
the lateral buds were removed from the 
other Ijranch, lateral flower clusters ap- 
peared from the buds at the end of the 
leafless branch (Fig.lj. The hormone pro- 
duced in the leaves moved down that branch 
and up the leafless branch and caused 
growth in those buds to be floral. The in- 
hibiting effect of the terminal bud was not 
observed to move into an adjacent branch. 
ITow'ever. flow'er clusters appealed from 
lateral buds below^ the girdle which indi- 
cates that the transmission of the inhibiting 
effect was intercepted by the girdle. 

["lower formation was caused by the ac- 
tion of the hormone in buds previously 
un.spccialized as late as March 4, 194fl. The 
fact is emphasized that floral initiation be- 
gins shortly before the flow^er cluster is 
clearly discernible 


EARLY EXPERIENCES WITH THE CHAYOTE 


By David Fairchild 
Coconut (^rove, Florida 

When the members of the Florida Horti- 
cultural Society see on the program the 
name “Cliayote,*’ and that 1 am giving some 
notes on it, I am sure there will be those 
w'ho will smile and say: “Fairchild is back 
at his old game; trying to cram this so- 
called ‘new’ vegetable down our throats 
again.” 

Nothing of the kind. Fifty years ago 
[ did get a lot of people to grow the chayote 
and thousands of them learned to like it, 
but a combination of the root knot and 
other factors which J propose to describe, 
discouraged them. Now, however, with the 
possibility in sight of controlling its worst 
etiemy, the nematode, it seems to me that 


it should he given another chance to take 
its place among the excellent vegetables of 
our southern states, ‘ 

Feeling as 1 do that the chayote is w'orthy 
of a more extensive trial than was ever 
given it, I thought it would be helpful to 
give you some account of the experiences 
my colleagues and 1 had with it in the early 
days of the Section of Seed and Plant In- 
troduction of the Dei)artment of Agricul- 
ture. 

It was at Christmas time in 1895, forty- 
nine years ago, that I first saw^ a chayote 
arbor. I had stopped off in New Orleans 
on my way to the West Indies and was in 
the seed store of Stechler and Co. inter- 
viewing them about the various local fruits 
and vegetables. 

They told me of a little French horti- 
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cultLirist in the suburbs who had an arbor 
of chayotcs, so of course 1 went out to see 
him. 

Fhere were no fruits on his vine at that 
season, and he told me that not many were 
being grown around New Orleans. They 
were usually known as “Merlitons” or 
“Vegetable Pears.” 

I saw them again when we got to Jamaica 
and became fond of them and sent some 
home. 

Mrs. Fairchild and I spent .several weeks 
in Maderia some years later and saw them 
grown to perfection. In this tiny island in 
inicFAtlantic it .seemed to play a really im- 
pt)rtant role in the dietary of the people, 
riiere was a fine large ar1)or near the hotel 
where we stopj)ed that furnished fruits for 
the table. There seemed to be but one va- 
riety grown ; an ivory-white kind. We 
bought dozens of them and photographed 
them in fancy ba.skets. 

We got to like them ver> much and I sent 
some to the office F)r we were convinced 
that the chayotes deserved to become a reg- 
ular vegetable on the American market. 

Our first efiforts to grow them had al- 
ready been made, at Cat Island, on the estate 
of (General Alexander, a remarkable soldier 
of the Confederacy and one of the witnesses 
of Pickett’s famous Charge. They were 
carried on by John Tull, who was experi- 
menting with the CicneraPs wild rushes. 
For two seasons Tull grew chayotes and 
ru.shes in the abandoned rice fields on the 
old plantation with ‘^encouraging results” 
so far as the chayotes were concerned. A 
two year old vine together with a three 
year old one produced 250 fruits in 1905. 

We also subsidized a cucumber grower in 
the outskirts of Jacksonville, thinking he 
might take up their culture, but we soon 
saw that there was too much yet to learn 
about the plant and how it could be made 
a commercial success. It is surprising to 
find how many problems arise when you 
try to introduce and popularize a new vege- 
table like the chayote 


As soon as we started the Plant Intro- 
duction Garden in the wilds of western 
Florida, cutting down great forest trees in 
a hammock near Rrooksville to make room 
for it, we began to experiment with the 
chayote in earne.st. 

To begin with, there was the question of 
whether we had the be.st varieties. The 
chayote, Sechium cdule, belongs to what is 
known as a monotypic genus ; that is, a 
genus with only one .species in it, so that 
there were no close relatives. Rut were 
there not perhaps many different varieties? 
Two, a white and a green more or less 
.spiney form were all that had ))een tried 
in America or in North Africa, where it 
was grown for the French market, or in 
the West Indies or Madeira so far as we 
knew. 

We ransacked the world for other sorts 
and discovered that the ones we already 
had were the usual types. However, from 
Costa Rica a keen observer named C'arlos 
Werckle sent, among others, a kind that 
had no fibers around the seed and William 
Harris of Kingston, Jamaica, .sent five va- 
rieties. The J. Steckler Seed Co. of New 
Orleans supplied us with their green, spiney 
sort; a large green and a large white we 
obtained from Puerto Rico; from Guada- 
loupe came five kinds we had already seen ; 
Dr. Trabut contributed the white spiney 
one grown in Algiers for the Paris markets. 

But it was not until Wilson Popenoe, 
then our Agricultural Explorer in Central 
America, made a study of the Gauternalan 
chayote and wrote them up with his usual 
care that we felt we had our hands on some- 
thing more than merely a few slightly dif- 
ferent varieties of the fruit. 

He distinguished between the common 
“guisquiles” a.s they are called in Guate- 
mala, which were what we had heen experi- 
menting with, and the Peruvian guisquiles 
called commonly “peruleros.” The guis- 
quilcs were furrowed, with more or less 
deep sutures and might be either spiney or 
smooth and in color either light green, 
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deep green or white, and in form either 
pyriform or round, but the peruleros were 
devoid of spines, round, without sutures, 
and were either green or white. They var- 
ied in size, weighing from three to nine 
ounces. 7'hey were most attractive and 
their smoothness made them easy to pre- 
pare. They also had a superior flavor. 

This careful work of Wilson Popenoe 
was done in the autumn of 1916. When his 
shipment arrived it showed us that we were 
just beginning the study of this new vege- 
table. The collection was carefully planted, 
on well-made trellises, but as often happens 
when species from the high mountains — in 
this case from an altitude of 5,000 feet — 
are transplanted to sea level, even though 
it is farther north, they grew poorly, pro- 
duced only a very few fruits and gradually 
disappeared. 

There was something peculiarly exciting 
to me in walking under an arbor of chay- 
otes, — there still is. In the first place the 
fruits are as handsome as though they were 
carved of green jade or white ivory. 1 
can never keep my hands off them they arc 
so clean and so pleasant to handle. If the 
plant is well grown and vigorous, hundreds 
of them hang down from the canopy of 
green leaves and the picking of them is 
easy. 

The tendrils, a foot or more in length, 
are so sensitive that they will curl about 
a pencil if you whirl it under their tips, 
and once they have made a turn around it 
they begin that cleverest of the tricks of a 
tendril which is to twist a short portion of 
the center of itself so that one half be- 
comes a right-handed and the other a left- 
handed spiral and this shortens the tendril 
and raises the branch close up to its sup- 
port. 

When the small yellow female flowers 
are fertilized and the miniature fruits have 
set, they grow with astounding rapidity 
and it seems only a few days before they 
ayre ready to pick. 

Fabulous were 'the stories of the producr 


tivity of the chayote. Not until we had the 
authenticated account of one vine that 
climbed, in twelve months from seed, up 
over a porch, half way round the house 
and over some telegraph wires into two oak 
trees and, beginning to bear in August, pro 
duced before frost cut it down in December, 
over four hundred fruits, did we believe 
any of them. 

. Later on, Mr. Pierpont of Savannah, 
Georgia, topped all the other records with 
two plants which, in the rich alluvial soil 
of the Isle of Hope, covered trellises nearly 
an acre in extent and bore over 1600 fruits 
in one season. 

One of the curious complications, which 
I believe is rather a unique one, in growing 
the chayote, comes from the fact that its 
fruits have only a single large seed and that 
this seed is imbedded in the flesh of the 
fruit in such a way that you have to plant 
the whole thing — fruit and all. This fruit 
as it shrivels up and decays furnishes the 
nourishment for the young plant. In 
planting, the whole fruit is set in the ground 
so that its large end lies deepest in the 
earth and the whole is covered with two 
inches of soil. 

Our experiments at Brooksville and else- 
where, over which Robert Young presided, 
taught us how to grow the vine and handle 
it in the various regions of Florida, and 
those of David Bisset in Savannah showed 
us how the plant could be protected from 
freezing in Georgia by putting a box filled 
with straw over the crown, leaving air for 
the plant to breathe but shutting out the 
worst of the cold. 

Planted in spring when the danger from 
frost is passed, in a hill made in well- 
drained, rich garden soil, one fruit will 
grow before autumn into a vine requiring a 
strong, well-made, head-high arbor, for as 
I have said, it is a rampant grower. 

Fifty pounds of well-rotted, barnyard ma- 
nure, supplemented on poor soils with a 
pound and a half- of any standard commer- 
cial fertilizer that is rich in potash, will 
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keep the vine growing if the other condi- 
tions are favorable. Mulching is necessary 
in dry weather, for the plant is not accus- 
tomed to drouths, and in irrigated countries 
a good supply of irrigation water is always 
required. Since the vine is a perennial it 
need not be planted every year although 
after four years plants usually run out and 
should be replaced by new ones. 

My friend Homer Skeels and i got a 
good deal of amusement out of growing this 
tropical vegetable in the latitude of Wash- 
ington. When the seasons were long we 
got a modest crop of rather small fruits of 
good quality, Inil w’e coubl never count on 
having a long autumn without killing 
frost«', and this uncertainty j)roved a “lim- 
iting factor’* as they sav. IWen when the 
fruits w^ere started in boxes indoors and set 
out as soon as possible in the spring, pref 
erably in cool vvealher, the growing sea.**©!! 
was too short. 

It was alsu a good deal of a problem to 
keep the chayotes \N'e wished to jilant out 
ill the .spring from sprouting during the 
winter, for they had a tendency to do this 
whenever there was any considerable change 
111 the temperature about them. 

I'his dilTicully was in our minds w^hen 
one autumn day Mrs. Fairchild and I took 
our little children to the Lura} C averns 
which w^ere then run by their owner, Col. 
Norcott, a man of very considerable imagi- 
ination. 

As we were walking through the caverns 
he remarked that the temperature did not 
change more than a degree or two, summer 
or winter; always about the same, always 
a practically saturated atmosphere with the 
temperature around 54. 

I told him of our problem wdlh the chay- 
ote and he suggevSted w^e send him a crate of 
the fruits to store in the cavern. He would 
w^atch them and give us a report on their 
behavior. As I recall it, the experiment 
was a success; the fruits showed little or 
no signs of germinating. His reports will 
be found in the records of the office. But 


we were in no position to follow^ the matter 
up commercially. VVe had no tonnage of 
chayotes of course. 

We were satisfied that changes in tem- 
perature induced germination in the chay- 
ote fruits. How far this applies to root or 
tuber vegetables. 1 do not know. Since 
most fruits have seeds w^hich wait for the 
decay of the fruit-flesh before they germi- 
nate, this experiment may have a certain 
significance. 

riiere was a feature of the chayote which, 
perhaps owing to our •‘horl seasons, never 
took on any importance in our minds. 1 
refer to the large fleshy root which, among 
the Indians of ( .uatemala is considered a 
valuable starchy vegetable. It is boiled 
and eaten much as is the yam or sweet po- 
tato, and has a flavor of its own which one 
easily becomes accustomed to and learns to 
like.^ 

Once we had learned how to produce the 
fruits of the chayote it seemed as though 
our problems had only just begun. We had 
before us the most difficult of all; the prob- 
lem of getting people to eat them. 

It was ea.sy enough to prepare them for 
the table and when boiled they taste some- 
thing like a squash or a cucumber or a 
vegetable marrow. I think the chayote 
lends itself to more different recipes than 
does the squash because of its firmer, more 
agreeable texture. C hayote salad, chayote 
fritters, chayotes fried, creamed, stuffed, 
baked and made into pickles ; these are some 
of the ways chayotes can he eaten. Even 
a rather close approach to apple sauce can 
be made wdth boiled and mashed chayotes 
flavored with fruit juices and spices. 

So it was up to us to cook the chayote 
and test it on ourselves and our friends 
in as many ways as we could devise and in 
doing this we had some interesting exper- 
iences, Naturally I was desirous that my 
superiors in the Department should take a 
fancy to it and help create a market for it, 

I recall serving creamed chayote at a 
luncheon we gave for Mr. and Mrs. Houston 
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when Mr. Houston was Secretary of Agri- 
culture. We watched with curiosity and 
satisfaction as Mr. Houston ate it, only to 
have the w^hole efifect vitiated hy a remark 
of Mrs. Houston’M that her hus))and never 
knew what he w'as eating. 

Mr. Graham Bell took a liking to the 
chayote and served it at one of his “Wednes- 
day evenings/’ which gave me a chance to 
<li.scuss its qualities. He suggested that it 
w^ould be a good vegetable to try on the 
guests of the National Cieographic Society 
at one of the Annual Banquets w Inch in the 
earlier days of the Society w^ere a feature 
of Washington life. 

The Society printed a folder w'lth illus- 
trations describing it and Mr. Haight, the 
then manager of the Willard Hotel, took 
the trouble to interest his C'hef in it and 
it was well served ; boiled, in cubes, wdth a 
white sauce. Everybody ate it and seemed 
to like it. I had many compliments and 
still more enquiries as to where it could be 
gotten and if it were on the Washington 
market. Libby, Libby & Co. discovered 
they made good ])ickles and wanted to know 
where they could get carload lots. 

Of course it w^as not on the market. We 
were trying to interest growers to plant it, 
but no grower had yet had the temerity to 
put out so much as a dozen acres of it on 
the gamble that he could sell it at a profit 
without advertising, es])ecially when he 
knew very well that as soon as he did make 
a profit, others would go into the raising 
of them and undersell him on the market, 
taking advantage of the advertising his suc- 
cess had given it. This was the joker in 
the whole game of .starting a new’^ plant 
industry. Who was going to start it ? With 
no protection of any kind against miscel- 
laneous competition, no w^ay of preventing 
the market being flooded wdth inferior fruits 
which had the right to be sold under the 
same name, what man of capital would be 
interested in backing the gardener who was 
willing to grow chayotes? 

no less a speculator in new things 
thati Glenn Curtiss once said to me when I 


'.uggested he grow dasheens: “Lets try 
something easier. Fairchild." He tried what 
he tliought was easier and built the town 
of Hialeah, getting hundreds of people to 
gamble in real estate with him. 

r cannot remember now how many years 
we of the Office kept our propaganda going, 
for in April of 1917 the First World War 
came with its upsetting new programs put 
up to us and, although the stream of new 
plants coming in did not slacken, much ex- 
perimental work had to be given up and 
propaganda for the chayotes was curtailed 
when that for Dehydrated Vege^^. bles hail 
to be started. 

But scattered here and there througli the 
South there remained some adventurous 
{)lanters who still persisted in growing it. 
In 1920 there were some 127,') on onr lisis 
who had received chayotes to experiment 
wdth and we liaml-printed and distributed 
widely thousands of illustrated leaflets 
-»liowdiig how^ to grow’ and how^ to cook the 
vegetal)! e. 

Most of them however lost their wSeeds — 
ale them or fed them to stock — and when 
in 1929 I tried to get some chayotes to grow' 
on mv own place in Morida it was with 
difficulty that J could find a few fruits with 
wdiich to start. 

These grew' however and 1 gave away 
many fruits and some of them came to the 
attention of my friend Col. fC. C. Prentice, 
a retired ^Knuy officer, known for his pio- 
neer work in aviation. The colonel took 
up their culture wu’th vigor and for two 
years sold all he could produce, on the 
Miami market. 

After his death Messrs. Hubbell and 
Stambaugh grew^ beautiful chayotes under 
cloth shade, but I have seen no printed 
account of their experiments and chayotes 
are seen much less often in the market. 

Tn DeLand, Florida, several pioneers took 
up their culture, among them an expert ac- 
countant, Mr. Dickinson, wdio told me the 
following story: 

Enough men became interested in chayote 
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g^ruwing around DeLand to produce a large 
crop. What to do with it was the question. 
Someone suggested that they combine and 
ship a carload to some Northern city. Some 
other person said he knew a dealer in Chi- 
cago who would handle a carload, so they 
filled the car. Just as they were about to 
ship, a wire came from the dealer saying 
he could not or would not handle so many. 

The car was already loaded and since 
someone else had the name of a Philadephia 
dealer it was decided to ship to him, with 
the result that was to be expected. The 
dealer found himself in possssion of a white 
elephant. 

‘‘How do they expect me to sell an entire!}' 
new vej;>etahle which has never liecn adver- 
tised and which nobody ever heard of? 
'There is no demand for the thing. What 
shall T do with it ?’^ And a carload of de- 
licious chayotes was dumped. 

“What's the use of growing something 
lor which there is no market ?’’ was the 
universal question. 

It is customary for people to look upon 
any new vegetable as unimportant until 
it gets into common use where they live, 
and they cannot realize vvhat this chayote 
means to the inhabitants of Guatemala; to 
Guatcmaltccans the guisquile is one of the 
most valuable vegetables grown. 

When in 1941 Mrs. Fairchild and 1 vis- 
ited the mountain region of Guatemala we 
saw piled up in the picturesque markets 
grctit heaps of guisquiles and peruleros 
which Quiche Indians had brought down 
from their cornstalk towns on the slope of 
the Volcan de Agua. Maria served them 
to us in Casa Popenoe in Antigua with a 
butter sauce and we realized that wc had 
formed a very inadequate idea of the deli- 
cate character of this vegetable we had 
grown years ago; that here there was a 
real and important problem for some good 
horticulturist ; the breeding and selection 
of these strikingly different forms of 
chayote. 

We visited the town of Santa Maria de 


Jesus near the cinder cone of the volcano 
and saw every little house embowered in a 
vine of the chayote from which hung hun- 
dreds of fruits in easy reach of the “cook" 
whose “kitchen’' was only a step away. 
Little children in pretty hand- woven dresses 
stood about, eating the small green peruleros 
which had been boiled and salted for them. 
For how many centuries these Indians have 
been eating guisquiles and peruleros with 
their corn, someone may sometime discover 
in the fossilized remains of the kitchen mid- 
dens of their ancestors. 

Of course the chayote is not free from 
diseases. Plant lice attack it, but they can 
be controlled by nicotine sulphate sprays. 
Melon and pickle worms sometimes feed on 
the fruits and have to he fought with arsen- 
ical sprays. When the soil conditions are 
not quite to its taste a fungus disease some- 
times attacks the leaves and Bordeaux mix- 
ture had been the best remedy for this. But 
the most disturbing, even tragic factor, was 
the root knot di.sease. In the course of a 
year or so the vines usually became infested 
with this, the greatest curse of gardening 
in southern latitudes, and it was necessary 
to shift the plantation to new ground, and 
plant again the new spot, which is a dis- 
couraging procedure. 

There have now appeared upon the scene 
new, and T am assured, very efficient means 
of rendering a plot of ground comparatively 
free from nematodes. I refer to the use of 
Dow Chemical Co.'s “Dowfume," Shell 
Chemical CoporatioiTs “D-D" and “Larva- 
cide,' a product of Innis, Speiden & Co. 

This discovery will, 1 hope, give a new 
impetus to chayote growing and perhaps 
some other amateur will originate sorts bet- 
ter suited to Florida conditions than the 
ones Col. Prentice worked with, and which 
may have as fine a flavor as the peruleros. 

The slow growth in popularity of thf 
chayote will hardly satisfy anyone with a 
manufacturers point of view. lie will speak 
of the radio, good roads, modern automo- 
biles as having all become necessities during 
the years in which the chayote has been so 



178 


FLORIDA STATE HORTICULTURAL SOCIETY, 1947 


slowly establishing itself in the taste of 
Americans. But I am not convinced that 
these things are comparable. Consider the 
millions of dollars that have gone into the 
advertising of any manufactured product 
with the almost complete lack of any put 
into attempts to push the chayote and you 
become aware that a comparison is impos- 
sible. T venture the statement that more 
money was spent in advertising instant 
postum than as expended by the Gov- 
ernment in the introduction of new foreign 
plants for the whole country during the 
past 32 years. 


It is slowly and tediously that a new 
vegetable such as the chayote must work its 
way into the good graces of a people and 
earn its right to be classed as an established 
table vegetable on their menus 

A dealer in one of our big ciites found 
himself burdened with a large shipment of 
chayotes which he could not sell under their 
strange name but when he called them 
“Trellis Squashes’ he sold them readily, 
Perliaj)s people hesitate to buy a vegetable 
the name of which they don’t know^ how to 
pronounce. 


RESEARCH IN TROPICAL HORTICULTURE AT 
THE UNIVERSITY OF MIAMI 


.Akthur L. STAiiL, S. J, Lynch. 
iVlAKli.NRKT |. Mit.STAKI) 

University of Miami 
Coral Cables, Florida* 

Ever since the establishment of the Uni- 
versity of Miami, its trustees and officials 
have been cognizant of the important role 
that agriculture, and especially horticulture, 
plays in the economic and aesthetic life of 
the South Florida area and tro])ical Amer- 
ica. Even though they have been over- 
busy in building up a material as well as a 
first-class scholastic institution, they have 
not lost sight of the fact that teaching and 
research in tropical agriculture are impor- 
tant contributions of a university so sit- 
uated climatically and geographically as is 
the University of Miami. 

There is no place in the United States 
better situated to undertake the establishing 
of a well-rounded educational center for 
research and teaching in tropical agriculture 
than the University of Miami. Miami is 
600 miles farther south than San Diego 
and approximately 80 miles from the Tropic 
of Cancer, It is 280 miles farther south 
than Cairo, Egypt, and has the same lati- 


tude of Central India ami Arabia. It is so 
located that it is easily accessible liy boat, 
rail, and air to all the tropical .American 
countries. 

Dr. Wilson J'openoe, who is an expert 
on tro])icaI and subtropical fruits, lias this 
to say concerning research on tropical 
fruits • “The thickly i)opulated countries of 
the temperate zone must look more and more 
to the tropics to supplement their own food 
resources by direct supjilies ma<le possible 
in ever-increasing measure by ever-improv- 
ing means of transporation. Many fruits 
of the tropics, not all of them so important, 
yet all valuable in degrees in the dietary 
of the race, must be growm in ever increas- 
ing quantities, not only to siqqily temperate 
zone markets, but also, and even more im- 
portant, to enable the native populations of 
the tropics to obtain abundantly and cheaply 
this most wholesome source of human 
energy.” 

Some of the staff 'of the University of 
Miami have already made valuable contri- 
butions to horticulture. Dr. Walter M. Bus- 
w^ell, curator of the herbarium, assisted by 
Mr. Roy C. Woodbury, has built up a splen- 
did herbarium of tropical and subtropical 
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horticultural plants of the American tropics. 
It is housed in the Xew Botany Building 
and is being extended to include those 
plants from other countries of the Carib- 
bean area as well as those of South Florida. 

Dr. W. T. vSwingle and Mr. h'rank Ven- 
ning have done a fine piece of work in un- 
scrambling some of the confusion which 
has existed regarding the accurate deter- 
mination of species of the many jdants 
which have been introduced into South 
Florida. Specific information has also been 
determined which makes it possible to esti- 
mate the value of these plants as possible 
root stocks, scions, or breeding material 
\t the present time i)lots are being set up 
in AAbich these relatives of citrus are to be 
used as root stocks for our commercial 
citrus varieties. 

Dr 'Fay lor Alexander, C'hairnian of the 
Dej)artment of Botany, has conducted re- 
search for the pa'^t three years on develop- 
ing varieties of food plants which would 
produce (luring the extreme summer period 
in South Florida. Progress has been made 
particularly with tomatoes and corn. Over 
one hundred varieties of various vegetables 
have been tried in the natural soils of this 
area as well as in the field of hydroponics. 
Under this bead such phases as best nu- 
trient soil solutions, insecticides, and fungi- 
cides as well as the light recjuireineiits are 
being investigated. This project is being 
continued and expanded. 

Dr. J. J. Ochse. Professor of /Vpplied 
Tropical Botany, came from Java where he 
was in charge of the Agricultural Experi- 
ment Station. He is an international figure 
in the horticultural field, being an authority 
on tropical and subtropical plants. He is 
author of many bulletins and several books 
on tropical and subtropical fruits and vege- 
tables. Dr. Osche is teaching several 
courses in tropical horticulture, as well as 
conducting research on propagation and pol- 
lination of tropical fruits and culture of 
new vegetables for the tropics. 

Dr. M. J. Dijkman, Associate Professor 


in Tropical Botany, has recently come to the 
University of Miami from the Dutch East 
Indies where lie was associated with agri- 
cultural research and extension. His spe- 
cialty is plant breeding of tropicals, which 
subject he will teach and is also planning 
research along this line. 

Mr. Frank J. Remoldi. who is pnjfessor of 
( )rnamental Horticulture, is teaching orna- 
mentals and landscape gardening. He is 
also doing research along tli^ line of propa- 
gation and nutrient requirements for trop- 
i cal ornamental s. 

Plant re^-earcb on the tropical and sub- 
trojucal fruits, especially with regard to 
their commercial adaptability to South Flor- 
ida and contiguous areas offers a field of 
work that is almost endless. We have plan- 
ned to apj^roach these problems with a high 
degree of selection. Several research agen- 
cies such as the Sn])tr()pical Experiment 
Station of the University of Florida and 
the United States Department of Agricul- 
ture have already contributed much to 
solving the many problems facing the grow- 
er of tropical and sublnqiical fruits. The 
field is so vast that there need be no duplica- 
tions in efforts. We are concerned specifical- 
ly v\ith tropical and subtropical horticulture. 
We have already established projects in 
which the results of field studies can be 
closely coordinated with the handling, pack- 
aging, processing, storing, nutritive values, 
and hy-i)roducts of the same fruit. In short, 
the aim or end result of every field experi- 
ment is a finished food product ready for 
sale as it leaves the laboratory, or pilot 
plant. Our aim is to find new and better 
food products from tropical and subtropical 
fruits and vegetables and to find ways of 
producing and handling these tropical crops 
more economically. 

We have set up a Tropical Food Re- 
.search Center consisting of an Experimental 
Farm and a Food Laboratory. This unit 
is located on the South Campus of the Uni- 
versity of Miami, formerly the Richmond 
Navy Air Base, which is 10 miles south of 
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the Main t'anipus in Coral (jables. '('he 
Campus consists of 20S() acres of uhicii 
3^0 acres have been set aside for plot exj>eri- 
ments. Present plans call for the develop- 
ment of 15 ten-acre plots <Uiring the next 
several years. The ground will be broken 
on the central i>lots within the month, 'fhe 
plot planting of 10 acres to each fruit will 
])e on a large enough scale to simulate 
commercial plantings. Protective housing 
for propagation material and irrigation for 
all blocks are being provided. Access roads 
will surround each block for ease of work, 
and will make inspection easy to the public. 

Tn order to keep the field studies within 
reasonable bounds, the work will be confined 
principally to fruits of coinmercial impor- 
tance such as avocados, Persian limes, man- 
gos, papayas, pine, apples, and some of the 
little-known introducecl fruits which show 
promise of becoming of commercial value 
such as lycbee, guava, '•apcxlilla, white 
.sapote, yellow sapote, and the annonas. The 
experimental work will be in the field of 
nutrition including both major and minor 
plant nutrients, varieties, i)ropagation, plant 
breeding, root stt)ck studies, and improve- 
ment of cultural methods including harvest- 
ing methods. 

'fhe Food Laboratory is also located on 
the South Campus. In the hospital building 
are located a number of offices, a food |3rep- 
aration laboratory, a food ])ackaging lab- 
oratory, a bacteriological laboratory, ami 
two large chemical laboratories equipped 
for bio-chemical and food composition re- 
search. VVe also have a large food process- 
ing room in which research of pilot plant 
proportion can be set up. It is tiled through- 
out and well -equipped w ith such things as 
stainless steel steam blanchers, steam jack- 
eted kettles, peelers, grinders, and other 
food processing equipment. We also have 
several cold storage rooms with controlled 
temperatures and humidities in w^hich we arc 
conducting our storage and consumer pack- 
age investigations. We have two fast freez- 
.ing boxes and a large sub-zero freezing 
storage room for ))ulk storage. Our build- 


ings are exceptional^ large and will allow 
for ample expansion as additional space is 
reqiii red. 

'I'here are many technical and specific 
problems in the pure science field that need 
to be investigated, wdiich phases of the 
work w’ill be given to graduate students. 
These can be either in the field or labora- 
tory. (iraduate work will l)c given in 
several fields under the heading of tropical 
horticulture. Fven ihoiigli we are in the 
I >egi lining, primarily interested in research, 
it is the ])lan to ackl additional classes each 
year and thus Iniild up a spl 'iidid educa- 
tional center in tropical agriculture. 

As mentioned above, it is oiir intention 
to coordinate our field and laboratory work 
.IS closely as possible. Since the work is 
iM)w just being initiated on the plots them- 
selves, It will be several years before results 
will be obtained with regard to mature 
crops. However, cooperative investigations 
wdll be conducted in the meantime on al- 
ready-established groves. Research is aL 
read}^ in jirogrcss on the [lackaging, jirocess- 
ing, preservation, nutritive value, and by- 
products of commercial croj)s as are now 
growoi in this area. We know' that this 
information wall be of value to the grower, 
packer, and will provide additional informa- 
tion ])ertaining to the jireservation and 
utilization of their existing crojis, and wait 
also provide valtiafile leads as to variety, 
sf‘lection, and cultural ])raclices. 

We are fortunate in having the b'air- 
chikl 'J'ropical (Jardens and the United 
States Plant Introduction (Jarden so close 
at hand. 'J'hey have flone a s])lendid job 
of introducing tropicals from all over the 
world and have found ways and means of 
growing many of these under our climatic 
and soil conditions. After proving that a 
fruit will produce well here, there is a big 
gap between the growing of several plants 
to growing a cummer cial-vsi zed planting. 
Composition and nutrient values must be 
obtained and ways of handling, packaging 
and processing, as well as by-products, must 
be investigated. We recognize the excellent 
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work which is already being conducted in 
this and related fields by such organizations 
as the Subtropical Experiment Station, the 
Bureau of iMant Industry of the United 
States Uepartnicnt of Agriculture, and other 
state, federal, and ])rivate institutions. I'he 
field of research in tropical horticulture is 
endless. 

'J'here are many iiroblems which confront 
us due to the numerous fruits and vege- 
tables which are adajitable to this area and 


the vast difference of this region to those 
of any other in the United States. We shall 
not solve all of the problems we now see 
in the many years ahead and with each year 
there will be new problems ajipearing con- 
stantly. We do hope, however, that we can 
take our stand along side the other research 
groups and have a large share in the build- 
ing of new industries and in creating better 
living for this fruitful area. 


NOTES ON THE PROPAGATION OF THE 
SYMPODIAL OR CLUMP TYPE 
OF BAMBOOS 


Milton C'obin 
J' air child Tropical Garden 
( oconut drove, Fla. 

'rile Bamlioos botanically reputed to be 
the oldest living grasses of our world flora 
play a major role lu the plant life and 
tronomy of the Orient, India, Asia and parts 
of Latin America It is estimated at pres- 
ent that there are in the neighborhood of 
one thousand described species and varieties 
of Bamboo (b) 

The llowering ami fruiting of Bamboo.-^ 
is a somewhat rare phenomena in most 
species of these grasses. In many species 
accurate data on flowering and fruiting 
jH'riods are not availalile. Records of other 
species indicate that it is common to have 
intervals of thirt\, fifty or seventy years 
or more transpire betw'een one blooming 
])eriod and the succeeding flowering period. 

Altho a small number of the known bam- 
boo species have been introduced into Flori- 
da they have nevertheless been extremely 
slow- in coming into the prominence they 
deserve in the Florida landscape. 

Tn South Florida one sees a scattered 
specimen or group of specimens of several 
different species of bamboos attesting to 


the adaptability of a number of these ma- 
jestic grasses to our soil and climatic con- 
ditions. 

The largest collection of exotic hamhoos 
to be seen in Florida is located at the U. S. 
T^lant Introduction (larden, (‘oconut Grove, 
Morida, of the U. S. I). A. These intro- 
duced bamboos have pro\'en to be among 
the best wind resislent exotic^ ever grown in 
Idorida. 

fhe rare flowering and fruiting habit of 
hamhoos recpiires that vegetative propaga- 
tion he resorted to for the production of 
these hamhoos. 

It might be of interest to mention here 
that \vi<le variation in vegetative character 
and habit has lieen noted in several species 
of bamboos givivvn from seedlings. Such 
seedling variation can he ready noticed by 
inspection of Bamhusa tulda Roxb. and 
Dcndrocalanins strict ns Nees. grown in 
Florida that were raised from imported 
.seed, 

< )f three separate seed introductions of 
Bamhusa tulda introduced by the Bureau of 
Plant Industry and at present being grown 
in Puerto Rico B. P. L No. 22002 introduced 
hy Dr. David Fairchild in 1907 from India 
is of exceptional economic importance and 
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rxtren fly ornanifiUal while the other seed- 
ling strains are considerably inferior both 
from an econonucal and ornamental stand- 
point. H. tuLia Xo. has erect straight 

culms that are over 50 feet tall with inter- 
nodes that are nf) to two feet in length 
while the other strains have culms that 
rarely excee<l thirty feet in length and these 
normally check at the nodes during growth, 
also, the internodes are short being usually 
about a foot in length and the culms are 
consistently crooked. 

In general liamboos can be classifiecl as 
belonging to either of two types: (5) 

1. The type usually native to the tem- 
perate zone having an indeterminate rhi- 
zome character { M onof odiai) which form 
the running bamboos, as contrasted with 

2. The type usually native to a tropical 
or semitropical habitat having a determi- 
nate rhizome character {Syntpoduil ) , which 
produce plants having a clump habit 

As far as the Alonopodial or rimniug type 
hamboos are concerned there is not any 
major problem in the vegetative propaga- 
tion of these plants. Quantities of sections 
of rhizomes can be easily procured from 
which new plantings can he readily estab- 
lished. (3) 

However the situation has been relatively 
difficult when attempting to propagate 
quantities of the Sympodial or clump type 
bamboos using rhizome material, for it 
requires the removal of a whole culm or 
more for each ])iece of ])ropagatuig mate- 
rial. 

A number of vegetative propagation 
methods have been and are being used for 
the propagation of the Sympodial or clump 
type Bamboos, ( 1 ) which are far from 
satisfactory as they are extremely laborious 
and costly in both time and money. 

Attempts at rooting culm cuttings of sev- 
eral nodes 'in length or a number of desir- 
able species have yielded extremely low 
percentage of takes. Such cuttings are 
usuallj^ extremel>' bulky and pose a real 


problem when transportation of any distance 
IS involved. 

Of the various methods of propagation 
that have been used namely, culm stumps 
( offsets ) , two-node cuttings, air layering, 
and buried whole culms, the first and last 
have been favored as being the most efficient 
yet these have decided limitations. 

As in the culm cntling method w'e en- 
counter in the culm stump method a serioun 
limitation in the transporation of the bulky 
propagating material of the larger species 
where the average culm stump or offset of- 
ten w'eiglis as much as twenty pounds and 
usually takes one man-day of labor to dig 
and prepare five such offsets. In addition 
w hen this method is employed only one plant 
can be obtained from each culm. In the 
buried- wdtole-culm method the labor co.sts 
are even higher than that encountered when 
propagating hy the culm stump method and 
it is most impractical for use where trans- 
portation over any distance is required. Fhe 
proponents of this method of propagation 
state that it is favoured because more that? 
one plant Ccin he olitained from each culm. 
However, observations made where this 
method was being employed indicated that 
this additional increase in production was 
not always obtained. 

During 1943 wljiile the author was en- 
gaged as Horticulturist at the Federal Ex- 
periment Station at Mayaguez, Puerto Rico, 
Dr. F. A. McClure, then Research Associate 
of the Smithsonian Institute, Washington. 
D, C., and the foremost American authority 
on Bamboos, visited the Experiment Station. 
Dr. McClure stated that he had successfully 
propagated Sinocalunins Oldhamii (Munro) 
McClure while in the Orient from basal side 
branch cuttings. 

Subsequent observations made in the field 
on thirty odd species and varieties of intro- 
duced Sympodial or clump type bamboos 
growing at the Federal Experiment Station 
showed that most of these had a common 
characteristic in their morphology namely, 
that at the base of the developed culm side 



COBIN: PROPAGATION OF BAMBOOS 


1S3 


])raiiclies a number of forcvshorteiied nodes 
are to be found and that root initials are 
usually present at these nodes. (2j 

Over 100 side branches of Sino calamus 
Oldharnii I*. T. No. 76490 were cut with a 
hack saw flush with the culm. The lops of 
these side branches were removed leaving 
from one to three normal nodes above the 
foreshortened nodal base. These untreated 
cuttings were placed in a sand propagating 
bed and within sixty diiys practically 100% 
of the cuttings had developed vigorous fi- 
brous root systems with roots nieasut mg up 
to 1<S inches long. During this period side 
shoots developed from the normal nodes 
above the sand level. 1'hrce months from 
the time the cuttings were taken basal 
shoots emerged from below the sand level, 
these new culms originating fro.n tlu* doi - 
main buds of the foreshortened n(»dal area 
of the basal side branch cuttings. 

.'Similar results were obtained with basal 
side branch cuttings of several other 
bamboos. 

(hiltings of Ihnnbusa vulgaris Scluid. and 
the variegated yellow culmed variety, B. 
^i'ulgaris ,Schrad. var viftata A. Riviere ami 
Gigautochloa vcrticillata ( Willd. ) Munro, 
were rooted with as much ea^e as those of 
.V. Oldliami the majority of which produced 
new' young culms within sixty da>s. In 
some of the cuttings of G. vcrticillaia new 
culms f> feet tall were produced within 
ninety days of placing the cuttings in the 
propagJiting bed. 

In these initial trials rooting was obtained 
wdth basal side-liranches of a number of 
other species of sympodial type but with 
far less success than the above species. 

BambitsSa textUis McClure a relatively 
hardy bamboo from southern China pro- 
duces clumps that have a striking erect 
habit and the native culms reacli a height 
of 40 feet or more. Under ideal growing 
conditions the culms of this species do not 
normally produce side branches much below 
IT) feet from the base of the culm. The 
side branches have a number of foreshort- 


ened nodes at their base, but the root initials 
are not well developed as in the above men- 
tioned easily rooted species. 

T recently observed a vigorous healthy 
clump of this sjjecies of bamboo at the 
B. I*. J. Introduction Garden at Chapman 
b'ield the growth habit and character of 
the side branches were similar to those ob- 
served in Puerto Rico. 

A clump of this same Bambusa icxiilis 
planted at the h'airchild Tropical Garden in 
1946 has been under observation for the 
past few months. This clump is not in good 
vigour in part attributable to the lack of 
adetiuate drainage of the planting site. The 
interesting feature displayed by this plant 
is that an abnormal amount of side branches 
have been produced on almost every culm 
of the clump and that these side branches 
are developed on almost every visible node 
above the ground. The root initials at the 
base of I he side branches are not only w^ell 
developed, hut during the heavy sunimei 
rains experienced this season, these root 
initials in vSoiiie cases develoi)ed into roots 
measuring an inch or more in length. 

It w^ould appear highly probable that 
thru 3 )roper ])hysioIogicaI stimulation the 
root initials found on the culm side branches 
f)f all symj)odial type bamboos could he 
made to develop fully. 

The side-branch method of j^ropagating 
several species of sympodial bamboos is the 
most practical method. Its tidvantages over 
other methods are several: 

1. Small amount of stock material yield 
large cpiantities of propagating material. 
After removal of a side branch, several dor- 
mant buds at the same node may develop 
into shoots for future propagating material. 

2. Both labor and time involved are re- 
duced considerably. 

3. Propagating material can be easily 
transported over long distances. 
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WRAPPING AIR-LAYERS WITH RUBBER 

PLASTIC 


P>y Wm. R (iROVE 
Lychec Orchard.^, 

Laurel 

'The lower liinhs tif MUiie trees and plants 
occasionally lie on the ground. Under 
apj)ropriate soil and moisture conditions 
many of these liinhs will strike root ;ind 
start new plants, especially when the limbs 
have been scarified. 

Many generations ago the Chinese decided 
to utilize this rooting ability by taking the 
moist soil up to the limbs, scarifying or re- 
moving the bark from a small .section of the 
limb at the j)oint where the new roots were 
to be formed. 7'he point selected should 
have been and probably was just below a 
node. 

The soil was doubtless wrapped around 
the cut and tie<\ in place by using leaves and 
straw\ To keep the sod wet over the pe 
riod of from three to ten w'eekt; required for 
the roots to de>fclop to a length of one to 
three or more inches vwis doubtless then, as 
now, the real problem. 

In the modern method when the young 
roots begin to show through the wTapping 
of moss or dirt, the limb is cut off just back 
of the new roots, kept in a moi.st and rea- 
sonably dark atmosphere for perhaps two 
or three w^eeks, then gradually exposed to 
more light so that within a few weeks the 
young tree will stand the full sunlight. 


That process, variously knowm as C hinesc 
air-layering, gootee layering (India) and 
marcottage, has long licen used by nursery- 
men and others in plant profiagation. One 
of the most senous drawbacks to this 
method has been the necessity of frequent 
watering to keei) the layered Innh alive 
until suitable new roots couUi be (levelo]X‘d 

While the above process was the one pre- 
vailing for many centuries, the introduction 
of rubber plastics, ha\'ing the pro])erties ol 
holding water, liul ])ermittiiig the jiassage 
of respiratory gases, offered an opjiortunitv 
to develoj) a new’ method of wrajjping the 
layers so that they would jiroduee new root- 
before the water w’lthin the layers had be- 
come exhausted or, sour. 7'his means that 
a limb of a lychee, hiliisciis and many other 
varieties of jJant life can be girdled or 
.scarified, encircled with sphagnum moss, 
.soil or other rtKiting material m the usual 
way, then wrapped in a sheet of the rubber 
plastic, tied securely, preferably with rub- 
ber bandis, and then forgotten until adequate 
roots can be observed through the plastic, 
when the branch is cut from the tree or 
shrub, the jilastic removed and the newborn 
tree potted or jilanted. 'Lhis eliminates the 
expense incident to watering the layers. 

My first experiments wdth the plastic 
wrapping were with what is known as plio- 
film but it failed by disintegration before the 
lychee roots could be formed. 1 then used 
Vitafilm w'hich is a heavier plastic with the 



Fig. 1. Air layering the lychee—showing the relative size of bark removed. 
l^eHng the lych^ — loose sphagnum moss placed over the girdled area. Fig. 3. 
the ]y<mee — showing the size of the plastic sheet required. 


Fig. 2. Air 
Air layering 
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same properties as the pliofilm, ie: holding 
the moisture but permitting the j^assage of 
air. Pliofilm, or the other light plastics, 
may be found to be suitable for plants that 
may be rjuickly rooted, such as hibi.’-cus 
tiliaceous, which requires only twenty days. 

Experiments have been made with white, 
black, green and red colored pla.stics and 
experience may prove one or more of these 
to be better material for wrapping the 
layers than that J used in most of the 1947 
production, which w'as the clear vitafilm, 
gauge 250 P-9, manufactured by the Goixl- 
year Tire and Rubber Company. 

I'o more clearly illustrate the method, 1 
present photographs showing in detail the 
various stages of the process, using the 
lychec, which requires more time for root- 
ing than most plants, as the subject. 

The Lychee layers, wrapped with the 
plastic, do not root as quickly as when no 
covering is used, doubtless due to the slower 
process of breathing, but the great saving 
of labor and trouble of watering much more 
than compensates for the delay. 

We observed that on a hot day the layers 
that were exj)osed to the sun became quite 
hot to the touch of the hand. We opened 
some at this stage and the moss seemed 
quite warm. However, we could charge no 
loss directly to this cause. We layered some 
sapodilla limbs in May and took them ofif in 
mid-October, with good roots. So in five 
months the moss had not become sufficiently 
overheated to prevent good rooting. 

This year we used dried sphagnum moss 
from the north instead of fresh moss and 
did not find it as satisfactory as the local 
fresh moss. 

'Hiere were a number of adverse factor:^ 
wdiich affected the layering this year, so it 
is difficult t(^ precisely apprai.se the a<l van- 
tage of the method. For instance, the first 
lot of vitafilm was lost in transit, which de- 
layed for thirty days the start of the layer- 
ing. 

^ We like , to start layering lychees soon 
after April 1st and not later than May 1st 


to be certain that the roots are well formed 
before the hurricane sea.son. 

Colored girls w^ere taught to do the work 
*)f cutting the hark and wra])ping the layers. 
.\t fir.st w^e tied the moss on with a waxed 
string. Later w^e fleveloped the method 
shown by the photographs using no string, 
hut lying the wraps only on the outside of 
the plastic, using rubber bands instead of 
string. 14ie jila.stic w^rapjiing is a faster 
jirocess than our old style wrapj)ing. 

Another item is tlie pecking of holes by 
birds. In our operation of somewffierc near 
PkOOO layers of all kinds. 1 ai ([uite certain 
we did not have more than a dozen of such 
occurances. l^*rhaps tliere are so many 
fruits and berries on the place that the 
birds do not have to exjilore for food. 

We had two hurricanes in one week be- 
fore all the layers were ready to he cut off. 
'rile shaking in the wind did not help them. 

'fhe labor troulile and the hurricane dam- 
age would have applied to layers wTapped 
in the old style, for we used to tie the moss 
on securely, and then put on a wrap of tar 
pai)er open at the top for watering and 
with a small hole in tlie bottom for drain- 
age. 

Tile average size of the plastic wrapper 
used on the smaller branches was about 
9 1/2x31 inches or about 1(K) .square inches 
(ler wTap. The (fost ])er wrap including 
freight, w^is less than two cents. The vita- 
film was shipped m rolls of about lf>f> lbs. 

While the vitafilm used in our work is no 
longer available, the large rubber com- 
panies are manufacturing a still heavier 
product that coMs considerably less per 
pound, but will somewliat increase the cost 
of each wrap. The cost will still be around 
two cents each. T have tried the heavier 
product and found it satisfactory. 

I have used commercially the method 
descrilied and have applied for a patent. T 
am using it on many items other than 
lychees and it appears to he a successful 
method on any plants that can be air- 
layered. 




Fig. 4. Air layering the lychee — the longitudinal wrap. Fig. 5. Air layering the lychee — 
the wrap completed and tied with rubber bands. Fig. 6. Air layering the lychee— roots 
developed and wrap removed; the air layer detached and ready for planting in soil 



REPORT OF SUBTROPICAL FRUIT COMMITTEE 


(iEo. 1). Ruehlh: 

C1i airman 

At the last meeting^ of the Kromc Me- 
morial [nstitute held in Miami in May Ih4r», 
the group voted favorably on the suggestion 
to form a Subtropical Fruit Committee to 
register new and desirable varieties of all 
types of subtropical fruits other than citrus. 
In the discussion prior to the actual voting, 
the grouj) expressed the opinion that the 
new committee should take over the 
w()rk of the then ])ractically defunct 
Avocado Variety Committee and simply 
ex])and that work to include other fruits. 
Acting on instruction from the group, your 
Chairman has appointed the following in- 
dividuals to the Committee: 

Mrs. W. J. Krome, Homestead, 

Mr. Win. R. Cirove, J^ychee Orchards, 
l.aurel. 

Mr. 4'. 'r. Sturrock, West Palm Reach. 

Mr, Harold Kendall, Goulds. 

Mr. W'. Ward, Avon Park. 

An organization meeting of this commit- 
tee has not yet been held for the purj)ose 
of electing officers and establishing policies. 
Such a meeting is called to be held here 
at the end of this jirograiii. 

l)uri»ig the year your Chairman has 
served as Acting-Chairman of the C'onimit- 
tee and with the help of individual members 
of the Committee has passed upon and com- 
pleted preliminary registration of six new 
varieties. Four f)f these are new^ mango 
seedlings and the other two are new avocado 
seedlings. Apparently the idea of register- 
ing varieties of other fruits has not caught 
on as yet. 

Description of the new varieties follows: 

No. 1 Strotiiman Mango 

Origin — A seedling of unknown parent- 
age growing on the property of C H. 


Strothman, 511) S. W. 11th Avenue, Miami, 
Morida. 'The tree is large and spreading 
witli rather dense foliage and is about 29 
years of age. It has not been propagated 
commercially. 

Description of fruit — F"orm oblong to ob- 
long-ovate, pliimj) ( Fig. 1 ) ; size medium 
to large; weight 15 to 19 ounces (425 to 
5^15 g.) ; length 4 1/2 to 5 inches (11.5 to 
12.‘S cm.) ; width H 1/4 to 3 5/8 inches (8.(5 
to 9.2 cm.) ; thickness H 1/8 to 8 1/4' inches 
(8.0 to 8.8 cm.) ; base rounded to obtusely 
tapering, the stcnit stem inserted a little 
obliquely level or on a slightly raised button ; 
ventral shoulder rising and full the <lor.sal 
shoulder falling steeply; apex broadly 
rounded, beak none or small, the nak incon- 
spicuous, from 1/2 to 3/4 inch (1.5 to 2.0 
cm.) from the apex on the ventral side; 
surface smooth, ground color greenish yel- 
low, blushed light crimson on the exposed 
side, wdth numerous small yellovN dots; skin 
thick, tough, sej>arating fairly readily from 
tlie rtesh ; flesh deep yellow, medium firm, 
melting, juicy, with considerable fine, soft, 
short fiber close to stone; flavor mild, sweet, 
.slightly aromatic, (|uality fair to good ; .•'tone 
making up 8 to 9 percent of the total weight 
of the fruit, with considerable short, fine 
fiber both sides ; se6d monoemhryonic, filling 
about e3/4 of the husk; season June and July, 

The original Strothman tree is a heavy 
and con.sistent hearer with fruit of desirable 
size Jind color, hut somewhat lacking in 
quality. 

No. 2 Lippen.s Man(;o 

Origin — A seedling of Haden, planted on 
the property of Peter Lippens at 135 N. W. 
26th Street, Miami, Florida. The seed was 
planted in 1931 and the seedling first bore a 
crop in 1938. It has been ])ropagated com- 
mercially since 1945. 

Tree ond foliage — The original tree lias 
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a spreading form with rather dense foliage 
and is vigorous of growth. Mature leaves 
are grass green in color and of modi inn 
size. 

Description of fruit — Form ovate oblong, 
and rather plump (J'ig. "2): size medium, 
1/2 to U) ounces (1150 to 445 g. ), length 
«‘l ]/2 to 4 1/4 inches (S.2 to S.S cm.), 
thickness 3 to 8 1/4 inches (7.0 to S.2 cm. ) , 
l)ase rounded to slightly flattened, the fairly 
stout stem inserted a little obliijuely in a 
.‘‘light depression; ventral shoulder full, ris- 
ing very slightly above the ba‘'e, dorsal 
shoulder .sloping away gradually; apex 
rounded, beak none, the nak inconsj)icuous, 
level, 1/2 to 3/4 inch (1.2 to 2.0 cm.) from 
the apex; surface smooth, ground color 
deep yellow, blu.shed light crim.son up to 
more than half the surface with a slight 
lavender bloom and numerous small yellow 
dots; skin rather thick and tough, not se])- 
arating readily from the flesh ; flesh deep 
yellow, medium firm, melting, juicy, with 
practically no fiber; flavor rich, sweet, mod- 
erately aromatic, quality very good to ex 
cellent ; stone thin, oblong, making up S 
to 9 percent of the total weight of the fruit, 
with considerable short, very fine fiber 
which is not objectionable; seed monoem- 
bryonic, nearly completely filling the husk; 
sea.^on June and July. 

'I'he original tree is reported by the 
owner to have borne regularly and heavily 
since 1938. Jn .some years it has borne 
very heavy crops with several fruits to a 
panicle. When vi.^ited in 1947, the fruit 
showed only moderate susceptibility to an- 
thracnose and little tendency to seedlessness 
Provided trees propagated from the parent 
hear as well, the Lippens should prove to be 
an excellent variety for commercial plant- 
ing. 

Xo. 3 Florigon Mango 

Origin — A seedling on the property of 
John <7 Kai.ser, 802 N. E. 2nd Street, I'ort 
Lauderdale, Florida. The seed was; planted 
in 1932 and the tree bore fruit fir.st in 1938, 
according to the owner. It has not been 
propagated commercially. 


Tree and foliage — The tree is upright in 
form with rather thin foliage and is me- 
dium m vigor. Mature leaves are medium 
to large and grass green in color. 

Description of the /ra// — Form ovate, 
plump (big. 3), size snail to medium, 
weight 9 1/2 to 15 ounces (207 to 427 gl, 
length 3 1/2 to 5 inches (8.8 to 10.0 cm.), 
width 3 to 3 1/2 inches (7.5 to 8.8 cm.), 
thickness 2 3/4 to 1/8 inches (7.0 to 8.0 
cm. ) ; base slightly flattened, the slendei 
stem inserted Kjuarely in a narrow shallow 
cavity; ventral shoulder full and rising 
slightly higher than the base dor.sal shoul- 
der sloping gradually ; ajiex rounded to verv 
bluntly pointed, beak lacking or very small 
and indistinct, nak inconspicuous, level, 
about 3/8 inch ( 1 cm.) from the apex; sur- 
face smooth, ground color greeni^-h yellow 
to deep yellow, sometimes very faintly 
blushed on exposed side, with slight grayish 
bloom and numerous small yellow dots; skin 
medium thick and rather tough, not .separat- 
ing readily from the flesh ; flesh deei) yellow, 
medium firm, melting, juicy with no fiber, 
llavor rich, sweet, slightly aromatic, (pialit} 
very good to excellent; stone making up 19 
to 12 percent of the total weight of the 
fruit, with a fringe of short to medium fiber 
along the ventral edge ; seeds mostly poly- 
embryonic, filling the hu.sk ; .sea.'^on May 
15 to July 30. ^ 

'I'he original tree has been a regular and 
heavy bearer, according to the owner. Fruit 
that has been shipped is reported to have 
'carried well The seedling is superior to 
C'ambodiana, and appears to be the most 
promising of the Saigon type mangoes ob- 
.served thus far. 

.\o. 4. Kf.ttt Mani.o 

Origin — A seedling of Mulgoba growing 
on the property of Mrs. j. N. Keitt 115 S. 
W. 2d Street, Homestead, Florida. 4'he 
seed was planted in 1939 and, probably lie- 
cause the tree has received little fertilizer, 
is medium in vigor and of rather sparse, 
upright growth. It has not been propagated 
commercially. 
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Description of fruit — Form oval (Fig. 4) ; 
size medium to large; weight 17 to 24 
ounces ( 47Ti to t)7/> g. ) ; length 4 1/2 to 
4 ;V4 inches (ll.(M) to 12.2 cm,); width 
;j 1/2 to 4 1/8 inches (9.0 to 10.5 cm.); 
thickness li 1/4 to .*1 1/2 inches (8.3 to 8.9 
cm. ) ; ha.ses rounded, the stout stem inserted 
slightly obliquely either level or on a very 
slightly raised button ; ventral shoulder full 
and rounded, the dor.sal shoulder falling 
steeply , apex rcninded to bluntly pointed, 
beak none, the nak inconsjncuous about 
1 1/4 inches (3.0 to 3.2 cm.) from the apex 
on the ventral side : surface smooth ; ground 
color bright yellow, blushed light pink on 
the exposed side with numerous small, pale 
yellow to russetted dots and rather heavy 
lavender bloom; ‘^kin thick, fairly tough, 
not separating easily from the flesh ; flesh 
deep yellow, fairly firm, but tender, melting 
and juicy, with considerable fibers of me 
diuni length near the base of the seed but 
fine and not objectionable; quality good to 
very good ; stone making up 7 to 8,5 per- 
cent of the total weight of the fruit; seed 
( of the specimens examined ) nionyembry- 
onic, filling about half of the husk; season 
Sej>tember. 

'rile Keitt bore a good crop in 1945 and 
again in 1947. The hurricane in 1945 may 
have been responsible for its failure to bear 
well in 1949. 'Phis appears to be a iiromis- 
ing seedling, 

.\o. 5. Hain/ .'\v<jc'auo 

'Phe Mainz originated as a seedling of 
unknown parentage on the property of Mr. 
Kd. Mainz at 33 West C enter Avenue, 
.Sebring, Florifla. 1'he tree is rather spread- 
ing in type, resembling a Waldin in habit, 
and is probably of West Indian parentage. 
It bore heavy crops in 1945 and 1947, thus 
showing a tendency to bear in alternate 
years. The fruit is medium in size, the* 
specimens examined ranging from 8 1/4 
to 14.5 ounces (232 to 415 g.) is pyriform, 
with a light green, slightly pebbled skin 
(Fig. 5). The seed is medium to large in 
size, making up about 15 percent of the 


total weight of the fruit and is tight with 
a loose seed coat. The flesh is light yellow^ 
to greenish yellow^ next to the skin. Qual- 
ity is only fair to good. 'Mie season of rip- 
ening is Jul}^ and Augiust. Flowering be- 
havior and oil content have not been deter- 
mined. 

Xo <>. Kij.iott Avocado 

1'he h'lliott originated as a seedling of 
unknown parentage on the property of tlu 
late David B. Elliott, 1921 West Lakewood 
Road, West Balm B>each, Idorida. The age 
of the parent tree is not known but it at- 
tained a height and sjiread of r.oproximatel) 
40 feet Tlu‘ foliage and fruit is of West 
Indian type. Yields are reported to vary 
from a few^ fruit in some years up to 100 
in better years. 'Phe fruit is pyriform in 
sha]>e and very large ranging from 28 to 
42 ounces in specimens examined and it has 
a rather large loose seed (Fig. 6). The 
skin is thin and light green in color. The 
flesh is rich yellow, smooth and of good 
(juality I'he oil content of the fruit and 
the flow-enug behavior have not been de- 
termined. This variety is not desirable as 
a coinmercia! avocado, hut show’s some 
promise as a good sort for home planting, 
wdiere a very large fruit of good f juality is 
desired. 

The Kalusa variety registered in 194<I 
has continued to show promise, A good crop 
w’as produced this fiast year on the parent 
tree which was not damaged by the freeze 
of F'ebriiary 0, 1947. 'Phe ow'iier of the 
original tree has propagated and planted 
a block of young trees during the year. 

The Merman variety, wdiich has been 
propagated and planted on a small scale 
in Dade C'ounty in recent years, proved sus- 
ceptilile to cold in the freeze of February 
0, 1947. Trees 1 to 3 years of age froze 
back as severely as Pollocks of the same 
age in several groves, and trees of bearing 
age proved no hardier than Waldin and 
Pollock. 

The Hall variety, on the other hand, 
proved to be quite hardy, comparing fav- 
orably with Lula and Taylor in this respect. 
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Fig. 5. Hainz Avocado 
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Fig. 6. Elliott Avocado 
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PROBLEMS IN GLADIOLUS PRODUCTION 


Robkkt O. Magje, J^ailiologist, Gladiolus 
Ifivcstigaiions, Vegetable Crops Laboratory 
Florida Agricultural Experimental 
Stations 

Bradenton, Morida 

In 20 years ^^dadiolus production jii Idor- 
ida lias grown from a few acres into a 
major industry. It is estimated that over 
5000 acres will be planted to gladiolus this 
season. The major part of this acreage 
yields its flower harvest at a time when 
flower production elsewhere in the nation 
is practically limited to the greenhouse. 
Knough gladicdus cut-flowers go to market 
from this State to supply eacli person in the 
country with about one flower spike pet- 
year. Ibis production of over ten million 
dozen spikes ])roduces more wealth than 
any one of the State’s vegetable crops, with 
the exception of tomato, lieans, and celery. 

I'he rapid growth of our gladiolus indus- 
try since the end of W orld W ar 1 1 brings 
up visions of the occasional glutted markets 
of tire-w'ar days, lhdes•^ present efforts to 
advertise effective!), to expand existing 
markets, to develoj) new' markets, and to 
improve the quality of the ])roduct are ex- 
tended and backed up by all growers, this 
threat of over-production is real. 

It is believed that Florida’s gladiolus pro- 
duction may be expanded many times before 
the potential market for this flower is sat- 
isfied. The greater part of our flowers sold 
in the past have gone into the florists’ design 
and funeral pieces. The gladiolus growers, 
by marketing pre-packaged flowers for the 
homemaker through the chain stores, arc 
taking an important steji forward in ex- 
panding the cut-flower market. It is not 
hard to imagine tliat many homemakers 
would be eager to buy attractive flowers at 
a reasonable price. 

With the recent coming of rapid transport 


111 the form of refrigerated trucks and air 
freight, the growlers are putting a fresher 
product on the market, often directly into 
the hands of the retailers rather than 
through centralized distributors, for which 
they receive a premium price. Rapid trans- 
port is extending the market area. Also, 
air freight makes it iiossible to put 2 or 15 
extra days’ flower cut on the distant markets 
for any one holiday. 

Gladiolus production is reduced in volume 
and in quality by diseases, insects and by 
mal-practices It is the purpose of our 
research on gladiolus to increase the quan- 
tity and quality of production and thereby 
lower the cost of production and the sale 
price of cut-flovyers. A modest reduction 
in the consumers’ price should result in a 
disproportionately larger market. 

The production problems in this indusirv 
are many and varied. Only the critically 
important problems can receive attention 
at present. The control of certain diseases 
which have increased in severity in recent 
year.s is receiving major attention, since the 
diseases are the biggest factor in reducing 
the quantity and quality of the cut-flow er.s 
produced on the average acre. 

'fhe h'usanum conn rot and yellow dis- 
ease is not as destructive as it w^as a few 
years ago w hen half of the Picardy conns 
were lost in 2 or t5 seasons. Practically all 
Misccptihle varieties are now treated, before 
planting, in a one-quarter percent solution 
of Xew Improv ed t’eresan. 'I'he annual loss 
from the husariuin disease is now^ esti- 
mated to average 7’ percent of the variety 
Picardy and its sports. These and other sus- 
ceptible varieties comprise over HO percent 
of the total production. Much w’ork has 
been done and is being done to develop 
other control measures to reduce this ex- 
pensive loss. 

The leaf spot disease has taken an annual 
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toll for several year^. I'lic <lisease nia) 
kill the foliage before tlowernig, or more 
usually after flowering. Most of the im- 
portant commercial varieties are very sus- 
ceptible to the leaf spot, 'bhe disease lie- 
comes epidemic during the winter and 
spring months, disappearing during the 
.summer. A fungus resembling a Steniphyl- 
iuni was isolated from tlie leaf s^iot at 
thi.s laboratory earl\ in 1944 The same 
type of fungus was again isolated early this 
year. Certain fungicides when a])plied as 
sprays each week were effectne in reducing 
the leaf sjiot infections if the -^pray api>lica- 
tions were begun at the fir^t sign of infec- 
tion. The most effective materials in our 
spray tests were Zerlate, Dithane and Par- 
zate. 

The most threatening and jjotentially se- 
rious disease at present is caused bv a 
Ikitrytis fungus which attacks the leave'*, 
florets ami conns of most gladiolus varieties, 
if not all. There is an insidious [ihase of 
this disease in that the cut-llow'er.s may a])- 
pear healthy when packed and then become 
rapidly rotted in transit or in cool storage. 
'I’he floret phase may appear when the dis- 
ease is not readily detected in the field 

The conn rot jihase is relatively new to 
Morida, being recognized for the first time 
on conns coming out of cold storage this 
fall. It may be that the jirolonged cold wet 
period of last February was responsible for 
this flare-up of Potrytis corni rot .All 
affected stocks were in the field at that time 
and liotrytis infection became severe on the 
leaves in some fields during the month. 

Diseased leaf .and flower specimens, some- 
what resembling the Potrvtis infections, 
were received from most of the important 
production centers of Idorida and .Mahama 
this summer and fall. Ml of these speci- 
mens yielded a fungus which is apparently 
new^>" associated with gladiolus The name 
of the fungus is Cnrvularia lunata{ Wakker ) 
Boedi jn. 'Fests are underway to determine 
w’hether the disease is caused by this fungus 
,or whether Curvularia is only a secondary 
fungus obscuring the casual agency. 


rile sudden increa.se in severity of the 
Botrylis disea.‘*e last winter plus the aj^pear- 
ance of an apj)arcntly new* (lisease have 
given the growxu's cause for much alarm. 
In order to discover control measure^ 
again.st the Hotrytis disease a.s rjuickly 
possible, extra personnel and funds have 
been allocated to this emergency program, 
'lest spray plots will he loc.atcd in the im- 
portant winter i)rodnction areas of the .^tate. 
I^'ungicidal treatments of conns and cut- 
flowers will be tested at the Brafleiiton 
oratory. The J-b)trytis di.sease wall be 
.studied to determine at win phase of its 
development it is most vulnerable to attack 
It may be ])o.s.sible to discover a simple and 
inexpensive measure of control. 'I'he possi- 
bility of otlier ]>lants acting .as hosts of the 
fungus will be studieil. A well-rounded con- 
trol program will take years to develop. 

'Fhere are many other types of problems 
on wdiich re.search work has been initiated 
or planned for the future. An extensive 
variety testing program is under way. Along 
with this we are breeding new varietic' 
among which we hope to find resistence to 
the major diseases, flie purpo'^e of testing 
these hundreds of varieties is to find ))etter 
ones for Florida. W'e nrgcntl\ need varie- 
ties w’hich w'ill resist the leaf spot and I'u- 
sanuni diseases, a.s well .as the liotrytis. The 
problem is to coml^jine the resistance which 
w'e find in some varieties wdth the characters 
(»f Picardy which have made thi.s variety 
the leading commercial for over Jd years. 
We ])ropo.se to get these combinations of 
desirable Picardy characters wdth disease 
resistance by selfing existing varieties 
wdiich are them.selves the product of crosses 
between Picardy and Maid of Orleans, for 
instance. By inbreeding, the desired comlii- 
nations of characters should show* up. 

Our idea of what the perfect gladiolus 
cut-flower variety should be will surely bo 
changed by the use of air transport and the 
demands of the homemaker. No longer must 
our flowers undergo the terrific punishment 
of traveling without a drink in non-refrig 
erated cars for or 4 days. Onr commer- 
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cial varieties can take this punishment and 
give a good performance, but the premium 
price being paid for air^shipped glads indi- 
cates that they perform Ijetter when treated 
kindly. Many beautiful varieties which 
were not suited to commercial production 
because they did not ship well may prove 
to be good performers when ship]>c(l quickly 
by air. The homemaker will want the 
dainty, small decorative varieties as well as 
the large commercial varieties with which 
we are familiar. A well-grown spike of 
most commercial varieties is much too large 
for any vase the average home can suiiply. 
Also the smaller glads fit the average room 
of the home better than the large spikes. 
It is time that we begin to cater to this 
market. 

Further investigation on the gladiolus 


DEFICIENCIES IN 

R. D. Dickey 

Florida Agricultural Expcriiuenl Station 
(iainesville 

Ornamental plantings are made for a 
specific purpose to produce definitely de- 
sired effects. If the plants used in the 
landscafie are well adapted to the environ- 
ment in which they are placed and make a 
vigorous thrifty growth, they serve the pur- 
pose for which they were planted. If, for 
any reason, they fail to make a thrifty 
growth, their desirability for ornamental 
purposes may he materially reduced and 
thus they may ultimately prove a disap- 
pointment. 

The mineral soils of Florida are gener- 
ally deficient in the major plant foods — 
nitrogen, phosphorus and potassium — and 
usually require the addition of these mater- 
ials for normal healthy growth. Organic 
soils are high in nitrogen but may he defi- 
cient in phosphorus and potassium. 


farm to sec where the grower can cut down 
on costs of production will show us many 
operations that might be eliminated or re- 
duced in cost by the use of labor-saving 
machinery, by using new weed-killing de- 
vices and chemicals, and, possibly, by hand- 
ling the conns differently. The use of fer- 
tilizer is a matter about which much is said 
but little is known definitely from experi- 
mental evidence. The growers tend to 
blame the fertilizer when their plants look 
sick. There is a definite feeling wdth some 
growers that their fertilizer program is 
faulty. 

1'hese and other problems need investiga- 
tion. Research can jioint out the best prac- 
tices which will lower the costs of produc- 
tion, and equally important, improve the 
quality of our cut-flowers. 


ORNAMENTALS 

Micro-Ju.ement Deficiencies 

During the past 15 years much work has 
been done on the micro-element deficiencies 
of fruit, nut and vegetable plants in Florida 
and, to a similar but lesser degree, wdth 
certain ornamental plants. Under some con- 
ditions and in certain locations, even though 
nitrogen, j>hosphorus and potassium have 
been supjilied in adequate amounts and 
other conditions are favorable for growth, 
some plants may still remain in an un- 
healthy condition. 

Some of these malnutrition troubles are 
caused by a deficiency of certain of the 
micro-elements. Thus far, micro -element 
deficiencies due to manganese, zinc and iron 
arc the only ones reported on ornamental 
plants in Florida. 

Manganese Deficiency 

' A manganese deficiency of several orna- 
mental plants has been identified in Florida 
(1 2, 3). Though disorders due to this 
cause are common on the acid sands of the 
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Figure 1— Symptoms of manganese deficiency and effect of manganese sulfate spray. 

A. Treated and chlorotic leaves of Sander bougainvillea. Left, an affected leaf 5 weeks after 
treatment with manganese sulfate spray. Right, an untreated chlorotic leaf on same plant 

B. Typical treated (a) and untreated (b) Thunbergia grandUlora foliage from same plant. 

C. Typical treated (right) and untreated (left) foliage of camphor tree. 

D Typical chlorotic branch of Agyneja impubei. 
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(•eiitral and southern ])eniii.sular areas, they 
are most prevalent and acute on tlie cal- 
careous soils of the coastal areas. 

Leaves on affected plants show chlorotic 
areas between the niidril) and primary veins 
( I'i^. 1). I'sually, affected leaves are 
normal or uearU so but in clironic and 
acute cases thev may show some reduction 
in size. In severe ca^es the foliage is sparse 
and some dead vvoo<l may show in the plant. 

Woody ornamental plants that evidence a 
chlorosis due to a manganese deficiency are: 
C'rajie myrtle, bougainvillea, allanianda, 
caltley guava, flaiiie vine, .dgyncyn inipuhcs 
1.., Hengal Clock vine, camphor tree, cape 
plumbago, crape jasmine, v\ax privet, glossy 
privet, furry or downy jasmine, iiisty fig of 
Australia, pale butterfiybiish, Psidium sp. 
and sweet viburnum. 

Spray and soil treatments are the 2 gen- 
eral methods of controlling chlorosis of 
plants produced 1)\ a manganese deficiency 
( big, 1 ). Spra> applications are mo.st ef- 
fective wlien iiuKle during or just before a 
jienod of active growtli, hence from spring 
to early simmier is usually the best time to 
spray As a general rule, response of 
chloroic foliage will be (jbserved from 2 
to weeks after treatment Usually, 1 or 
2 applications during the year will effect 
satisfactory control. 11 on ever, under some 
conditions it may l)c uecessarv to make sev- 
eral spray treatments annually to maintain 
healthy growth. Care should be taken to 
cover all of the foliage with the spray as 
only those portions of the plant responded 
which had been sprayed. 

A suitable spray mixture for ornamentals 
may be prepared by dissolving 2 ounces of 
manganese sulfate in 2 1 ^2 gallons of water, 
and then adding 1 ounce of hydrated lime. 
Dissolve the manganese sulfate by sprink- 
ling it into the water while stirring with a 
])addle. Make the lime into a smooth paste 
by the addition of a small quantity of water 
and thoroughly mixing, then add slowly 
while the manganese solution is stirred rap- 
idly. Add some good spreading agent to 
the spray at the rate suggested by the man- 


ufacturer. Apply the spray immediately 
with any type of spraying equijjment which 
will j)nj(luce a good mist. 'Fhe s[)ray should 
not be allowed to come in contact with 
buildings, particularly stucco or brick, as 
it \^ill stain them. 

Soil treatment, when effective, is the most 
satisfactory method of control because of 
the residual effect and ease of application. 
Satisfactory resi>onse to soil applications 
of Jiianganese sulfate have been obtained 
several shrubs and vines growing in both 
acid and alkaline sands. Limited soil treat- 
ments with some shrubs and experience with 
other ))lants on the marl soils of the Miami- 
Homestead area indicate that soil applica- 
tions of manganese sulfate will probably not 
be satisfactory on this type of soil. The 
amount of manganese sulfate to apply will 
range from 1/4 to 1 pound per plant, de- 
pending upon size and severity of synip- 
tonis The initial soil application .should be 
made during spring or early summer. The 
need for subsequent treatments will be de- 
termined l)y the condition of the plants. As a 
general rule, soil applications take longer 
than sprays to produce greening-up of the 
foliage From 1 to 6 months or even more 
may he required for complete response. On 
alkaline soils it is desirable to mi.x an equal 
amount of sulfur with the managanese sul- 
fate. A well rounded control program would 
be first to green up affected ])lants with a 
manganese spray. Then supplement spray 
with soil applications which will give a 
supply of manganese to the plant that will 
keeji it in a healthy condition. 

ft is not possible to make definite recom- 
mendations at this time in regard to soil 
applications to ornamental trees. However, 
this method of control may be effective on 
acid sands if sufficient manganese is sup- 
plied. Limited trials with the camphor tree 
indicate that satisfactory control will be 
much more difficult to obtain on alkaline 
sands. In all probability, soil appliciUions 
to trees will not control this disorder on 
marl soils. 
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A serioiH growth -retarding trouble of the 
queen palm ( Arecastruw rowanaoffianum 
Becc.) variously called “curly top,“ “curly 
leaf’ and “frizzle leaf* is quite prevalent 
in Florida. A chlorosis of the leaves is the 
first symptom to appear on affected palms. 
In advanced .stages the leaves are chlorotic, 
necrotic areas appear in the leaflets, the 
leaves are much reduce<I in size and the 
entire leaf presents the “frizzle leaf” ap- 
pearance so characteristic of this disorder. 

It has been found (2) that this trouble 
is a manganese deficiency and thjit it can 
be controlled by soil or spray applications 
of manganese sulfate. Both methods of ap- 
plication were equally effective. The time 
required to effect control was, in most in- 
stances, from 3 to fi months. Soil appli- 
cations of manganese sulfate were made 
broadcast under the spread of the top, by 
“plugging” and in a small cleared circle at 
the base of the tree. All 3 methods were 
equally effective. Soil treatments made in 
March, April, May and August were equally 
effective and 1 treatment per year was as 
good as 2 provided enough mangancvse sul- 
fate was applied. The amount to be applied 
should range from 1/2 to 5 pounds per 
tree, depending upon tree size. Those palms 
which fail to respond properly, in from 3 
to 6 months after treatment, should he re- 
treated. Soil applications were effective on 
acid and alkaline sands but it is yet to be 
determined whether soil applications will be 
effective on marl soils. 

Similar results were obtained from spray 
applications and time required for response 
was approximately the same as with soil 
treatments. In spraying the palms the bud 
must be wet thoroughly. It is quite possible 
that it is not necessary to spray the entire 
palm but only to pour the spray into the 
bud making certain that it is thoroughly 
drenched. The manganese sulfate spray 
previously discussed is satisfactory for 
this purpose. 

A chlorosis of the Canary IwSland date 
palm (Phoenix camriensis Chaub.), caused 
mangs^nese deficiency, has been ob- 


served at several locations on the east and 
we.st coasts. Application.s of from J to 4 
pounds of manganese sulfate per tree on 
small to medium palms, depending upon 
tree size, produced a marked resi)onse in 
3 months. Spray treatments were not tried 
but they should he equally effective. 

Zinc Defjcjkncy 

Zinc deficiency of ornamental plants is 
not nearly so prevalent as manganese de- 
ficiency but has been identified on several 
plants on the marl soils of the extreme 
southern area (5, fi). 

Leaves on affected plants are chlorotic 
and in acute cases much reduced in size, 
producing a “little-leaf” condition charac- 
teristic of zinc deficiency. When symptoms 
are severe, twigs may he partially or entire- 
ly defoliated and many of these later die- 
back. 

Plants evidencing symi)loms ot this dis- 
order, which responded to ;i zin.' sulfate 
spray, were: orange-jessamine {MmTaya 
exotica L.), wax privet, loquat, silk oak 
{Grevillca robusfa Cunn.), Hatai catalpha 
(Catedpha longissima Sims) and American 
elm. This trouble is apj)arently aiore preva- 
lent on orange-jessamine, a citrus relative, 
than the other plants mentioned. Zinc de- 
ficiency has been ob.served at several loca- 
tions on the west coast as well as on the 
marl soils of the Miami- Homestead area. 

Zinc deficiency can l)e controlled by using 
a zinc sulfate spray, 'fhis spray is made 
in the same manner as described for the 
mangane:be sulfate spray by using 2 1/2 
gallons of water, 2 ounces of zinc sulfate, 
1 ounce of hydrated lime plus a good 
spreader. Soil applications of zinc sulfate 
have not been tried experimentally, but the 
results obtained with citrus indicate that 
soil treatments would probably not be effec- 
tive in the central and southern portions of 
the state. 

Iron Deficiency 

Iron deficiency has been reported on only 
3 woody ornamental plants in Florida, 
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namely : Azalea, gardenia and Bignonia 
magnifica Bull. (4, 7). This disorder is 
much more prevalent and acute under alka* 
line soil conditions but may sometimes ap- 
pear on acid soils. 

Symptoms of iron deficiency are a pro- 
nounced chlorosis of the foliage in which 
the leaves are yellow with the veins appear- 
ing as fine green lines. Young forming 
leaves are dwarfed, growth of the plant is 
reduced or many cease altogether, some of 
the aflfected leaves fall and dead wood ap- 
pears in the plant. 

Azaleas and gardenias have long been 
known as acid-loving plants because, under 
alkaline soil conditions, they frequently de- 
velop a so-called ‘1inie induced chlorosis/’ 

This trouble is an iron deficiency brought 
about by the calcareous soil rendering the 
iron unavailable to the plant. However, 
iron deficiency may sometimes develop on 
these plants under acid soil conditions. 

This trouble can usually be remedied on 
azaleas by spraying with a 1 or 2 percent 
iron sulfate spray. This spray is made in 
the same manner as previously described for 
manganese sulfate spray, using 2 gallons 
of water, 2 1/2 to 5 ounces of iron sulfate, 
an equal amount of hydrated lime and a 
suitable spreader. In addition to the spray, 
measures should be taken to acidify the soil. 
For quick results aluminum sulfate should 
be used, but agricultural sulfur will correct 
the trouble in a reasonable time. Either is 
applied at the rate of 2 to 3 pounds per 100 


square feet. These, in conjunction with 
soil applications of iron sulfate, will control 
the trouble. Mulching the plants with acid 
peat, compost, leafmold or other decaying 
organic matter will be helpful. If the soil 
is not naturally well supplied with organic 
matter, then considerable quantities ‘should 
be mixed with the soil before planting. 

Iron deficiency of gardenias cannot be 
controlled by spray applications of iron. 
However, soil treatments as described for 
azaleas, will correct the trouble on gar- 
denias. 
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By Kr DM AN West 
Botanist and Mycoloj^ist 
Florida A^ricidinral Fxpcrimcnial Station 
Gainesville 

Mr. Chairman, Ladies and Gentlemen: 

The subject of this talk, diseases of orna- 
mentals, is a term frequently used in con- 
versations and discussions, spoken i^libly 
as though it w^ere a simple matter, clear- 
cut and uncomplicated. Actually nothing 
could be farther from the truth. 1 would 
like to give you some idea of its complexity, 
its importance and what has been <lone and 
i.s being done towards its solution 

The value of ornamental plants in h'lori- 
da is enormous. I have no coricej)tion of 
what it amounts to in dollars aufl cents but 
I am sure it runs into tens of millions. 
You have heard previous speakers hint at 
the size of the gladiolus and easter lily in- 
dustries in the State. Those are only two 
of many crojjs classed as ornamentals, 
(iladiolus is the leading cut flower grown 
in I^lorida, but there are many others. For 
instance Asparagus “fern” alone is cut an- 
nually from a large acreage. 

The florists of Florida grow thousands of 
acres of flowering plants for their local 
trade. Not only is the winter business in 
this line important but there is now enough 
summer demand to make it an all-year prop- 
osition. Another branch of this sort of 
horticulture is the growing of plants to be 
shipiicd to northern markets as potted 
plants. A commercial enterprise of long 
standing is the nursery business. .Although 
the investment of nurserymen in azaleas 
and camellias alone is tremendous these two 
plants constitute but a small part of the 
varied stock that must be grown and carried 
for landscaping in Florida. 

So far we have been talking about com- 


mercial plantings. IVivate and semi-private 
installations are almost as important. City 
jiarks are freciuently landscaped with exotic 
ornamentals, sometimes with rare plants as 
in the Bay b'ront Park in Miami. Such de- 
velopments as Cypress Gardens and Ravine 
t iardens employ ornamental plants by the 
acre. Hotel plantings are frequently ex- 
tensive and some of the b(‘tter touri.st-cabin 
grounds are now being landscaped ex- 
tensively. However it is round private 
homes where the greatest number of orna- 
mental plants are used. 'I'herc are literally 
thousands of miles of Idorida .streets lined 
with homes, each landscaped to the owner’s 
taste with shrubl>ery or flowering plants, 
'rile total value of all these plantings is 
enormous. 

All plants are subject to disea^'C and on 
ornamental jdants, disfiguring diseases are 
especially deleterious. Since many diseases 
are confined to one or a few species of 
plants, the number of diseases to be dealt 
with in any area is directly jiroportional to 
the number of species present. Florida’s 
climate and geographical location are so 
beiieficient that over 3r)()(> species of plants 
grow here naturally, idiese same factors 
favor the growth of a much larger number 
of exotic or introduced .sj)ccies, most of 
which are ornamental ]>lants. Jn addition, 
certain agencies of the United States l)e 
partment of Agriculture and some private 
individuals are continually bringing in and 
distributing new species. As the number 
of species grown here becomes greater, the 
disease problem becomes larger and more 
complicated. "I'his is certainly true when a 
new species is grown in larger numbers, 
especially when concentrated in one or a few 
localities. 

Diseases vary too, depending on the class 
of plant that is attacked. 'I'rees and shrubs 
are likely to be susceptible to diwSeases very 
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different from those attackintr herbaceoous 
perennials. Therefore the mirseryinan will 
have to deal with diseases different from 
those comf)alted by the florist. 'Phe plants- 
man growing annuals has still a different 
set on his jjlants. Bulb growers can expect 
quite different fungi to attack their crop. 
Here in Florida many tender foliage plants 
are grown under shade and play host to 
still another array of parasitic organisms. 

The disease may be clasMpied still further 
according to the parts of the plants at- 
tacked. To begin with there are the so- 
callcd damping-off diseases that attack 
seedlings and very young plants for the 
most part, lliey vary greatl}' in nature and 
control from the root rots of vvood\ plants 
such as shrubs and trees. 1'hose fungi 
which attack stems constitute another cate- 
gory altogether different. Leaf-spotting 
diseases are almost as numerous as the 
kinds of plants. Occasionally fungi attack 
blossoms and we have a very serious con- 
dition as with the azalea flower spot dis 
ease. We can add to these the mildews, 
powdery and downy, the rusts and all the 
virous diseases such as mosaic, rosette, etc. 
'Phese are only the diseases caused by para- 
sites. We have as well the physiogenic 
troubles due to the action of toxic chemicals, 
deficiencies of certain elements and the 
water-induced abnormalities. 


Truly we have a complicated problem 
under discussion, one that reveals few of its 
ramifications in that common expression 
“diseases of ornamentals.*’ 

You may well ask what is being done 
about it. Dr. Magie has outlined some of 
the work that is going on at the Bradenton 
Station, work dealing with only some of the 
phases of the gladiolus disease problem. He 
was preceded by other pathologists in the 
same field. Camellia diseases are under 
investigation at the Main Station in 
( lainesville. Money is available for another 
man to work on diseases of ornamentals at 
(iainesville but so far no capable patholo- 
gist has been found to take the position. 

Many of the diseases of our Florida 
plants have been studied elsewhere and con- 
trol measures worked out. In some cases 
these can be adapted to Florida conditions, 
for instance, when the work was carried on 
in another Southern State. On many other 
diseases there is no published information 
in this or any other country. Moreover 
many of the newer fungicides may be more 
effective in certain cases than the old estab- 
lished bordeaux and similar sprays, hut we 
don’t know. With the organic fungicides, 
each individual case must be worked out. 
Phe job of learning how best or even how 
to control the diseases of ornamental ])lants 
in Florida is a large and important one. It 
will not be completed thi.s year nor next. 


“BULBOUS PLANTS ADAPTED TO FLORIDA’ 


By Wynduam Hayward 
Winter Park 

The growing of bulbs, tubers, tuberous- 
rooted and rhizomatous plants in Florida is 
one of the more or less neglected phases of 
ornamental horticulture in our wonderful 
“Sunshine State," and in the very beginning 
of my remarks I would like to say that 1 
believe we are fifty years behind the times 
in that phase. To the regret of all sincere 


flower lovers and plantsmen, the recent 
World War II has given it another serious 
setback. 

The number of bulbs, tubers, cormous 
plants, etc., which may be grown success- 
fully in Florida is legion, but only a few of 
these have come to the front as important 
commercial items, as gladiolus, the calla 
lilies, Polyanthus Narcissus, hybrid Amaryl- 
lis, Fancy Leaved Caladiums, Easter Lilies, 
Hemerocallis, Gloriosas, and a few others. 
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The growing of bulbs in private and public 
gardens is on a greatly restricted scale. 
Certain bulbs, as the Dutch Iris, an im- 
portant winter florists’ flower, both in the 
Morth and South, are grown commercially 
in Florida to some extent from imported 
bulbs, these coming either from the Pa- 
cific Northwest or Holland. 

Bulbs have a long and honorable history 
in Florida, mostly unwritten, and much of 
it lost to horticultural annals. The wide- 
spread occurrence of various exotic CVi- 
nums in the city and country over the state, 
especially in old gardens, plantations and 
estates, indicates an appreciation of these 
giants of the bulb family which must date 
back centuries, probably to early Spanish 
times. The large numbers of such species 
as Crinum Asiaticum, Crinum Amabile. 
Crinum Zeylanicum and other “milk and 
wine*' types of the genus, which are largely 
natives of Southeast Asia, the Fast Indies 
and the Pacific Islands, tends to show a 
horticultural connection with the Far Fast 
which must have been established many 
years ago, certainly in sailing ship times. 
It is entirely possible, of course, that these 
bulbs came to Florida as a secondary stage 
in their introduction into the Western Hem- 
isphere, possibly from gardens in the Phil- 
ippines, West Indies (Spanish and British 
islands) and from Mexico and other parts 
of Latin America. 

Of bulbs commonly growing in Florida 
today, I would consider the Crinums as 
having the longest apparent pedigree as resi- 
dents of our state. Next, perhaps were 
certain Amaryllids, introduced from the 
West Indies and Latin America, as the 
Amaryllis species, Zephyranthes, Hymeno- 
callis, the lovely Japanese Lycoris radiati 
or “red spider lily,” and the equally lovely 
and rare Lycoris aurea. Lycoris radiata' 
imasqueraded as Nerine Sarniensis for many 
decades in North and West Florida gardens. 
Also the Faster Lily, which came in years 
ago from Japan doubtless by way of Ber- 
muda, and certain tazetta types of Narcissus 
and joiu^uils, stijl fpund growing in a nat- 


uralized condition on old plantations in 
North and West Florida. 

There are bulb mysteries in Florida gar- 
dens. The Lycoris aurea, or Ciolden Hurri- 
cane Lily, found sparsely in old gardens 
around St. Augustine, is an utterly charm- 
ing thing anti one of the world’s most 
beautiful flowers. There have been expla- 
nations ofTered for its presence there, but 
it seems likely that the story goes back to 
Spanish times. Some 12 or 15 years ago a 
planting of several hundred Haemanthus 
multiflorus, or Fast African Blood Lily, 
w^as discovered at Fuslis, in negro yards 
These must have multiplied over a period 
of more than 50 years or so. H. multiflor- 
us is one of horticulture’s most showy 
and spectacular bulb flowers. It is at home 
ill Florida, and occasionally found as a pot 
plant over the stale. It is considered too 
choice ordinarily to grow in the ground. 
'J'he bulbs are worth five dollars ajiiece at 
this lime. I'he explaiiation supplied by the 
original negro owners was that “grandma 
got a ])ulb off a sailor in .St. Augustine” 
irany years before. That is an excellent and 
plausible exi)lanatiou. 

There is a new s])ecics of white Ze])h- 
yranthes which Dr. IT. Harold Hume, noted 
Florida horticulturi'>'t and a leading bulb 
expert, found in a garden at Key M^est a 
few years ago. It has since been located 
in gardens on the West Coast near St. lY'- 
tersburg. He lias named it Z. insiilaruni, 
and it is a real addition to our Florida bulb 
gardens, a lovely white-flowered spring- 
blooming species, of easy culture. It fills 
a need with the Zephyranthes collectors. 

These examples show the romance which 
may be found in searching over old gardens 
and country places in Florida for such bulb 
finds. There are others still awaiting the 
searcher, without doubt. In the cities, the 
front porches and backyards of negro homes 
in the older sections will reveal many sur- 
prises in bulbs and other rare plants. 

The modern phase of bulb growing in 
Florida may be said to date from the arrival 
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of the late Dr. Henry Nehrling in Orange 
county back in the 80’s. At that time the 
late Theodore L. Mead was settling in Lake 
county and later at Oviedo, now in Seminole 
county, a few miles southeast of Sanford. 
Dr. Nehrling brought with him an intense 
horticultural interest in Amaryllis and many 
other bulbs and tubers among other things. 
TTis enthusiasm may well have induced Mr. 
Mead to take up various bulb cultures, in 
which they both figure largely in the hor- 
ticultural history of the state. 

In his little monograph “Die Amaryllis/' 
published in Germany in 1909, and which 
regrettably has never appeared in English 
translation up to this time, Dr. Nehrling 
told of seeing various Amaryllis species 
and hybrids in numerous gardens on his 
way South from Jacksonville to Orlando on 
his first trip to Central Florida in 188G. He 
moved to Florida a few years later pernia 
nently, and undertook serious experiments 
and the commercial growing of Amaryllis, 
Fancy-Leaved Caladiums and other bulbs 
and tubers at his (Jotha gardens. Accord- 
ing to his own writings, he imported the 
choicest stock available from Europe and 
elsewhere to aid him in his hybridizing 
experiments. 

A single bulb of the Nehrling Amaryllis, 
which Dr. Nehrling gave him at Gotha on 
a visit, was T. L. Mead’s start in the grow- 
ing of the hybrid Amaryllis, according to 
Mr, Mead's own story to me more than 15 
years ago. His commercial planting of the 
bulbs was disseminated widely over Florida 
and the lower South so that the Mead strain 
is now the principal trade strain of these 
gorgeous bulbs in America. Mr. Mead said 
that when that one bulb came into bloom, 
he wrote to Dr. Nehrling at Gotha (in 
those days the two communities were a 
day’s travel apart) and asked him for pollen 
of other good Amaryllis flowers to use on 
his plant. Dr. Nehrling sent the pollen, 
and Mr. Mead raised some 180 seedling 
bulbs from the result. That was the start 
of the Mead strain, now a rather meaning- 
less word, as little effort has been taken in 


recent years to maintain a high standard 
quality of flowers in commercial plantings. 

There are a number of native bulbs, 
tubers, etc., in Florida, interesting for 
ornamental use in the garden, but few of 
commercial value. Among those we can 
mention various Hymenocallis, Canna flac- 
cida, CTinum Americanuni, and the Zephyr- 
anthes species, Z. Atamasco, found in 
North and West Florida, Z. Treatiae, native 
of Central and Northeast Florida, and Z. 
Simpsoni, a distinct species found in lower 
I^'lorida. These are all white in color, fad- 
ing to pinkis-h. They are natives of low, 
flat woods or rather swampy locations, and 
occasionally are seen in bloom in large 
numbers along roadsides after spring fires 
have swept the fields. 

They can be grown in pots with care, or 
in beds of sandy loam soil in a lath house 
with good results. With the writer they 
have bloomed for a decade in high hammock 
soil under lath shade. Types of the Z. Ata- 
masco from around Tallahassee are among 
the largest flowered of the entire genus, 
with blooms up to four inches across. These 
Xephyranthes ))loom in early spring. They 
are tiny bulbs an inch or .so in diameter at 
best, with slender green or glaucous linear 
leaves, and bearing their small flowers 
on 6 to 12 inch stems. There are dozens 
of other species of Zephyranthes and closely 
related small-flowering Amaryllids in Texas, 
the West Indies and all through Latin 
America, including Cooperia, Habranthus, 
etc. Most of these are to be recommended 
for Florida bulb gardens, with the excep- 
tion of the Texas Zephyranthes species, 
and they are possible with extra care. 

Especially recommended are Z. grandi- 
flora, the common large pink Rain Lily or 
Fairy Lily of front porches and gardens, 
Z. rosea, a tiny rose-pink jewel, Z. insular- 
urn, spring-blooming white, Z. citrina, the 
best yellow, Z. Ajax, a straw-colored hy- 
brid, Z. candidum, late white, and Habran- 
thus robustus, beautiful lavender and white 
from Argentina, formerly considered a 
Zephyranthes. The Cooperias, — Drum- 
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iTiondii, pedunculata, Sinalli and 'rraiibi. all 
are worth trying in Florida, 'fhese minia- 
ture bulbs take the place in IHorida of the 
( rocus and similar small bulbous items in 
Xorthern (iardens. J’hey will reward the 
grower with a maximum of delicate and 
(lainty beauty for a modicum of care and 
attention. I grow then in flats, for the most 
part, using a sandy loam soil with one-fifth 
j)art well rotted cow manure, and providing 
good drainage. They like part shade. 

Under Dr. Nehrling’s and Mr. MeadX 
efforts, Florida became the great source of 
I'ancy Leaved ('aladiums for the nation’s 
florists trade in the early decades of the 
2(lth century. Their work began half a 
century ago. Fancy leaved caladiums are 
not a new" bulb, but were exhibited at the 
Philadelphia Centennial b’'.x])osition in 187(> 
and at the World’s b'air in (diicago in 1892 
The Mead and Xehrling varieties have 
dominated the trade for many years. Other 
hybridizers in Pirazil and Kurope have pro- 
duced a large number of varieties, and some 
work is still going on wdth this bulb in 
breeding at this time, but the two pioneer 
Florida breeders left comparatively little 
for their successors to do. Of course, Nehr- 
ling and Mead used parent stock of the best 
kinds then available. I'oreign-originated 
varieties have not stood the test of time so 
well in the American trade Only this sea- 
son I received a j)ricc list of Fancy Leaved 
Caladium varieties from a firm in India 
offering, among others, a number of the 
Xehrling and Mead varieties. 

Unfortunately the trade nomenclature of 
fancy leaved caladiums is badly confused, 
a number of varieties being offered under 
several names and various other kinds hav- 
ing been given new" names by ignorant or 
unscrupulous growers, so that the situation, 
is hopeless and aggravating except in the 
case of a few kinds. 

Fancy Leaved Caladiums, like the glad- 
iolus, calla lillies, hybrid Amaryllis, Poly- 
anthus Narcissus and Faster Lilies, are 
amci|lg tlie few bulb» and tubers now grown 


commercially on an acreage basis in Florida. 
They are popular pot and tub plans and 
w'i<lely ti^ed for bedding over the state, and 
the J^ower South generally. 1'hey are 
growing steadily in popidar demand in the 
llorists trade in the North, where thousands 
of the tul>ers are sold and forced annually 
for colorful foliage plants. There is now a 
trade for the shipment of started bulbs in 
small f)ots from Florida. 

rile caladium requires a rich, peaty or 
mucky soil, or heavily manured location on 
higher land, to he at its best, w'ith abundant 
w'atcr ( )n rich land, the bed should he w^ell 
drained hut moist. The root knot nematode 
IS the worst enemy in .sandy soils. It is 
possible that the new" .soil fumigants and 
neniacides will make it j)ossihle to grow^ the 
tubers under ordinary lath house conditions 
with greater success and facility. In com- 
mercial plantings on rich soil, tliey are 
usually grown in the open air. 

'The gladiohis is too well knowm over 
b'lorida to reeptire more than the statement 
that it is one of our most dependable and 
u.seful cormous ])lants for the home garden 
and commercial grow'ers of cut flowers It 
is cultivated by the hundreds of acres for 
shipping north and local sales. Regretfully 
it may he said that there has been a serious 
lack of worthy effort in breeding of new 
varieties adapted to Florida conditions, 
es 3 )ecially suited to this climate, and origi- 
nated in the state, but this matter is receiv- 
ing .some attention at this time from the 
state experiment station authorities, I under- 
stand There i.s akso little effort to grow" 
the Ijulhs for sale as bulbs. Possibly the 
costs are excessive in Florida for this kind 
of culture on a large scale, as the best bulbs 
are grown without cutting the blooms for 
sale. 

Morida needs, urgently, a .state experi- 
ment station project on the growing of 
commercial bulbs, beyond what is now being 
done in the field of Gladiolus and the inspec- 
tion of various crops like (iladiolus, Nar- 
cissus, hybrid Amaryllis, Easter Lilies, etc. 
We need further competent experimentation 
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in the breeding; and culture of choice com- 
mercial types of hybrid Amaryllis, Nar- 
cissus, Calla lilies, Kaster Lilies, etc. In 
most of these we are growin^j the same old 
stock and using the same old methods of 
f‘}0, 40 and 50 years ago. 

The Easter Lily has thrived for decades 
in Florida. In the country fields there is 
the Lilium ( atesbaei, a rather delicate thing, 
hut which may be seen in thousands on a 
favorable late summer afternoon over the 
flat woods country. So it cannot be said 
that Florida is not a “lily country.” The 
common Easter Lily is too erratic and us- 
ually too tall for current florist use. Certain 
strains may grow five to seven feet tall, 
and others lilooni with many flowers on a 
short stem. Possibly !*ome of the lilies now 
being developed on the West ( oast, as the 
C roft, Estate or Ace strains might prove 
of value in Morida for breeding* or com- 
mercial growing. Some progress is being 
made in the control of mosaic, ‘Teck’* and 
other diseases, but the situation remains 
discouraging. 

We don’t know enough about hybrid 
Vniaryllis, which also has great possibilities 
as a flori.st item beyond its present place, 
rhe bulbs are currently cultivated like po- 
tatoes, solely for size, regardless of the 
quality of the blooms. A glance at a dozen 
imported Dutch type hybrid Amaryllis bulbs 
in bloom would show the average Florida 
grower what is wrong with his Amaryllis 
^tock in a large degree. d"he time will 
come when the Florida grower will have to 
]>rovide flower cpiality as well as large and 
vigorous bulbs. I'he average selection of 
types found in the Mead strain today would 
be a laughing stock in competition with 
displays of importeil greenhouse Amaryllis 
at any major show. The Dutch growers 
arc accomplishing something in the way of 
seedling Arnaryllis coming true to color, too. 

It has long been my humble opinion that 
the state experiment station would serve 
the growers of Florida most effectively by 
the establishment of a department of orna- 
mental horticulture and floriculture, which 


would take the lead, among other things, in 
the research and discovery of new material 
and methods along the line of bulbous 
plants, etc. 1 hope that suflicient pressure 
will be forthcoming from the horticultural 
intere.sts of the state to bring this important 
advance into reality before too many years. 
I 'hen Florida will begin to catch up. 

There are numerous bulbs, tubers, etc., 
which are not raised commercially in 
Florida hut which ]n*oduce satisfactory re- 
sults for one or more seasons in gardens 
over the state, .\mong them we would men- 
tion the De Caen strain of Anemone coro- 
naria, or Poppy Anemones. 'I'hese succeed 
in winter in a well -drained sandy loam, 
fertile, but not richly manured. Ranunculus 
often do well for one season C)rnithogalum 
arabicum, the (iiant Star of Bethlehem, 
will do well for years if lifted over summer. 
It has l)eautiful umbels of white flowers 

The (iloriosa, on the other hand, is en- 
tirely at home in Florida, so much so that 
after once growing it in a garden, it is 
practically impossible to eradicate it. Both 
species, Kothschildiana and C. superba are 
excellent, the fomer being more showy and 
effective. It will bloom at any time of the 
year, while superba blooms only in late 
summer customarily, d'he (floriosas were 
introduced by Dr. .\ehrling years ago. They 
are bulb vines, and climb by tendrils on the 
tips of the leaves, (i. Kothschildiana is being 
raised at this time for cut flowers, shipped 
by air to the north. The tubers are L- or 
\"-shaped and grow well in any light, loamy, 
.sandy soil, well drained and preferabl)' 
upland. On low land they are subject to 
rots. 

The Polyanthus Narcissus are very fa- 
miliar, of course, including the Paper White, 
Grand Soleil d’Or, (irand Monarque, Chi- 
nese Sacred Lily, etc. These have been 
grown for years in Florida by the acre, 
perhaps less now than 15 or 20 years ago, 
when there was a '‘boom” in ‘Taper 
Whites” which was promoted largely on a 
speculative plane. This will long be re- 
membered with unease by certain growers. 
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These Narcissus like a rich, fertile soil such 
as is used for white potatoes They will do 
fairly well in gardens in any good, well 
manured land. 

I'reesias will grow and bloom in Florida 
so well that they might become a weed if 
it were not for the limiting factor of the 
root knot nematode, t{j which they are par- 
ticularly susceptible. They like a light, 
sandy soil with some moisture. In Iris, 
we have native species for water gardens 
in Florida, including the spectacular Iri.s 
tripetala and 1. savannarum and occasional 
rare color types. Many of the rainbow 
shades of the Louisiana iris, recently de- 
scribed by Dr. John K. Small, are effective 
in waterside plantings in Jdorida. The so- 
called (lerman and Japanese iris are not a 
success over the peninsula. 

The Dutch Iris, horticultural types de- 
rived from bulbous species native to the 
Western Afediterranean region, are excellent 
for cut flower and garden use in IHorida, 
but the bulbs do not last more than one or 
two sea.^ons, as a rule, succumbing to rots 
in the hot weeks of late spring before ma- 
turing properly. Even when lifted in spring, 
tliere is usually a large loss, but the bulbs 
are inexpensive and their beauty so out- 
standing that they are well worth trying 
year after year. 'I'he pretty Allium Neapol- 
itanuni behaves similarly, as do many other 
charming bulbous subjects from the Medi- 
terranean and African areas. 

'Fhe white callas, Zantedeschia aethiop- 
ica, and its semi-dwarf variety, the Godfrey 
Cal la, are handsome and valuable in Florida 
for the home garden and for commercial 
flower planting. They are winter and 
spring blooming, and usually ‘‘come back^' 
quickly after a freeze. The Godfrey is most 
popular in Florida, while the larger aethiop- 
ica type is more commonly grown in Cali- 
fornia. The Godfrey is largely grown in 
Florida for shipping of the flowers. 

The yellow (Z. elliottiana) and pink (Z. 
rehmanni) callas are showy and effective 
plants for winter gardens for a season. The 
i)ulbs are difficult to hold over. 


The Flemerocallis or daylily, which is a^' 
well known as any tuberous plant, and has 
rccenti) been enjoying a tremendous in- 
crease of popularity nationally as well as in 
I'lorida, and it succeeds admirably in Idor- 
ida, especially the more or less evergreen 
types. The state experiment station has 
an important breeding project on this plant, 
and I'lorida may be said to have been one 
of the leading centers of daylily breeding 
and research in the past years. Promi- 
nent among leading workers with this flower 
have been T. L. Mead, Dr. H. Harold 
Hume, Prof. 1C T-. Lord, Prof. John Wat- 
kins. Ralph Wheeler, Dr. TT. P. Traub and 
others, 'fhe Jacksonville Garden club has 
contributed materially to its promotion as a 
fine garden plant in h'lorida, and our own 
r.akemont (Cirdens have produced a few 
varielies which have met with considerable 
pojnilar flavor 

Lachenalia, Alstroemeria, lledychium. 
various Zingibers, .\gapanthus, .Moraea. 
Oxalis, Heleincanda, Sauromatiim, Achim 
ones, (iloxinia, Gesnera. Ainorphophallus, 
Alpinia, C'ypella, Curcuma, Ixia, l.eucojum, 
luicharis, Marica, Hynienocallis, WatJ-onia. 
Leucocoryne, Clivia, Kaempferia, Cannas, 
etc., are other subjects to be mentioned in 
this connection as well worth growing in 
Florida. As the result of personal expe'*- 
ience or the cxperhiientation of other grow 
ers in Florida known to us, these can all 
he recommended for trial. Some of them 
will need coddling, while others will last 
for years with little care. In particular I 
would point to the Crinums and the Crinum 
hybrids as easy bulbs for the garden with 
abundant blooming rewards for little care 
and trouble. Many of them are handsome 
foliage specimens, too. 

One of the significant events in the bulb 
history of Florida was the organization by 
four plantsmen at Orlando in 1933 of the 
American Amaryllis Society, now the Amer- 
ican Plant Life Society, which has pub- 
li.shed a succession of yearbooks under the 
name ‘‘Herbertia’^ which contain valuable 
and informative material on various bulbous 
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Aniaryllids and the Hcinerocalhs or Day- 
lily, under the editorship of Dr. Hamilton 
P. Traiib, now with the U. S. Department 
of Agriculture, in Washington, D. C. This 
Society has had considerable success in 
stimulating enthusiasm for the field of bulb- 
ous plants. 

One of the fascinating facts of bulb cul- 
ture and exj)erimentation in Florida is the 
seemingly endless list of new material which 


we are anxious to obtain and test for Florida 
conditions. J'here is always so much to 
look forward to seeing and so much work 
to be done that it keeps one on the alert 
continually. Never a dull moment. I wish 
to thank you, Mr. Chairman, for the oppor- 
tunity to say something in behalf of my 
favorite subject, and to express to you, 
ladies and gentlemen, my sincere apprecia- 
tion for your kind attention. 


THE DISEASE FACTOR IN EASTER LILY BULB 
PRODUCTION IN FLORIDA 


Howard B. Johnson 
Sebring 

(-'ommercial blaster Fil\ plantings are 
tound in widely separated locations in Flor- 
ida ranging from Perry in the north to 
Homestead in the south. However, the 
largest concentration of plantings is found 
in the Lake Placid area where acid muck 
and climatic conditions are generally adapted 
for the culture of Faster Lilies. 

In the past, jjracticallv every grower in 
the area was interested in bulb production 
rather than the sale of flowers Idle com- 
mercial bulbs, six inches or larger in cir- 
cumference, grown in bdorida ju'ovided the 
northern greenhouse operators with a large 
part of their forcing stock. During the 
war years, wdth Japanese bulbs off the 
market, the financial return to the grower 
was considerable. In good years gross 
incomes of five to six thousand dollars per 
acre for commercial bulbs only were com- 
mon. 

d'he Faster Lily is quite resistant to man- 
made hazards of cultivation practices. Un- 
fortunately, however, the lily is not resistant 
to necrotic fleck and other virus diJ-eases. 

Necrotic fleck' is described by Brierly and 
Smith as a complex disease, the result of 
two viruses being present in the plant at 
the same time. One is apparently limited to 


Faster Lilies and is completely syinptoniless 
when present alone The other virus is the 
common cucnmher-mosaic virus. Neither 
of these viruses injures Faster Lilies ma- 
terially when present alone hut the tw’o 
in combination produce necrotic fleck. 'I'he 
melon and green peach aphids are respon- 
sible for the field spread of the di.sease. 

Necrotic fleck made its appearance in the 
r.ake Placid area m the lb4i5-44 sea'^on. It 
ap])areiitly came in on ]>1 anting stock from 
outside the area. Because of their concen- 
tration in a relatively small area all fields 
were affected to some extent within two 
years after the introduction of the disease. 
Uareful roguing kept the visual infection to 
a low percentage in most cases. However, 
late season infections, which are not notice- 
able until the following growing season, 
resulted in a carry-over of the disease in 
the planting stock for the 1946-47 crop 
year. 

This initial source of infection, present 
in practically every Faster Lily field in 
Lake Placid and wherever 1-ake Placid 
planting stock had been carried, set the 
stage for a most disastrous year. Summer- 
like W'eather, continuing until the freeze 


'Brierley, Phillip, and Smith. Floyd F. 
Spread of Fleck Disease. Florist Review 
96 (2491): Aug. 23. 1943. Florist 

Exch, 105 (U):16 Sept. 15. 1945. 
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in early l^\*l>ruary, was ideal for large aphid 
populations. The secondary spread of the 
disease was impossible to control. 

One example is cited. Easter Lilies and 
cucumbers were planted in adjacent fields 
separated by a roadway. The commercial 
bulbs of the previous season showed 1/2 
of one percent infection after forcing so 
the planting stock was fairly clean. The fall 
crop of cucumbers matured about the time 
the lilies were nicely above ground. Good 
roguing failed to keep t)ace with new infec- 
tions. Cold injury to the foliage masked 
the rteck-symptoms so comt)letely that ro- 
giiing was inijmssible until new growth made 
its appearance. I'o complete the picture 
was the spring crop of cucumbers. At 
digging time the visual infection was 80- 
85 percent. 

It is difficult to convince all growers of 
the importance of necrotic fleck because 
tlie disease does not materially affect bulb or 
fiow'er production in the field. Also, there 
has been little or no price distinction be- 
tw'een clean and infected bulbs. 

Xecrotic deck seriously impairs the forc- 
ing performance of bulbs under greenhouse 
conditions. The foliage is unsightly, the 
flowers are often spotted and many plants 
come blind. 


Repercussions from this past season’s bad 
lot of bulbs will materialize before another 
crop is marketed. 

One can be sure that binder payments 
( f $500 to $10(K) per acre are things of the 
past. Likewise there will be a big price 
distinction between clean and infectecl bulbs. 

File jiresent status of the Florida Easter 
Lily bulb industry will not improve until 
the growers realize they must produce a 
good quality bulb. Bulb buyers are largely 
responsdile for the present condition of the 
industry. If purchases, in the past, had 
been limited to clean fields liie individual 
grower w'ould have had an incentive to con- 
tinue careful roguing. 

1'here are a few isolated pkintings of 
clean bulbs in the State although many 
plantings, which appeared to be isolated, 
were "Hecked” out this past season. This 
illustrates the difficulty of growing clean 
bulbs regardless of the di. stance to the 
nearest infected field. 

The j)ossible solution is for the growers 
to organize and request legislation prohib- 
iting the movement of diseased bulbs. 

nOR'nC'ULTURAL TRAJ)L\G ( O., 

Sebring, Fla. 


NEW DEVELOPMENTS IN INSECTICIDES AND 
APPLICATION EQUIPMENT 


John T. Creighton 
Head Department of Entomology 
University of Florida 
Gainesville 

Jn 1945 the author presented before the 
members of The Florida Horticultural So- 
ciety a paper entitled, "Present Status of 
DDT As An Insecticide.’^ In this paper 
an effort was made t(j present the most 
pertinent facts pertaining to this compound. 
Since 1945 research wwk relative to the 


use of this compound has broadened greatly, 
and the possible uses of this chemical, as 
an insecticide, have been extended. In 
1947 we find a general tendency toward 
widespread recommendations for the use of 
various formulations of DDT in the control 
of pests of garden and truck crops, decidu- 
ous fruits, citrus, cereal and forage crops, 
cotton, forest and shade trees, stored seed, 
grain, and pests affecting the healtli and 
comfort of man and domestic animals. 

The advent of DDT upon the world ento- 
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mological scene slinnilated terrific scientific 
interest in the development of new chemi- 
cals ; and the uncontested right of this 
compound for the spotlight in world pub- 
licity was soon challenged by other notable 
chemicals, which have proven to he equally 
valuable as DDT in some res])ects and su- 
perior in others. This treatise deals with 
the most promising of these compounds. 

ydsicol KldS {Clordanc ) . — Vesicol iOG^^ 
has many characteristics that will cncoui- 
age its general use in the control of pests. 
It IS a chlorinated hydrocarbon, which has 
residual action which is not as extended 
as that of DDT. 'Phis compound is insoluble 
in water, hut is readily soluble in the usual 
organic solvents such as aliphatic, aromatic 
and chlorinated hydro-carbons , also in 
ketones, ethers, and esters The proper 
formulation of Chlordane will enhance its 
insecticidal value C ompositions may con- 
sist of solutions emulsions, wettable pow- 
ders, dusts, and aerosols. 

The determination of the degree of com- 
patibility between Velsicol 10(18 and other 
spray materials is still elementary and in a 
state of flux. It is quite evident that it 
should not be combined with hydrated lime 
or other alkaline materials in dust or spray 
formulations as alkaline diluents reduce the 
toxic affects of this compound. 

Velsicol 1008 may be used sucessfully 
with 1)1) r, pvrethruin, thanite, and le- 
tbanes. C ompatibility range of this chem- 
ical will be broadened as studies continue. 

Velsicol 1008 in sufficient quantities is 
poisonous to vertebrate animals, including 
man. The effects of 1008 upon warm 
blooded animals is comparable to DDT if 
the comparison is made strictly on a weight 
basis. Data thus far indicates that Velsicol 
1068 may be successfully employed at 
weaker strength, thereby increasing the 
safety factor. 

Numerous tests relative to the physiolog- 
ical effects of Velsicol 1068 upon plants are 
being made. Research workers under the 
author's supervision have conducted numer- 


ous tests on the phytocidal action of this 
chemical. 'J'hese have included vegetable 
and field crops, citrus, and ornamentals. 
Burn records on the plants tested were 
insignificant. It may be said that plant 
tolerance for this chemical is excejUionally 
good. 

\'elsicol loos (Chlordane) is demonstrat- 
ing a wide range of insect control qualities 
that is (luite coniparnble to I )])'!'. Thus, 
this is another chlorinated hydrocarbon 
which ])ids well to **have a strong impact 
upon all types of pest control. It has proven 
to be highly efficacious in the control of 
disease vectoring and pest mosquitoes, 
lioiisefhes, fleas, ticks, lice, roaches, bed- 
bugs, and spiders. S])rays containing this 
chemical may be used as space sjirays or 
residuals. Formulations of (.'hlordane have 
been successfully used in the control of 
grain beetles and niotbs. carpet beetles, ants, 
silverfisb, fruit dies, an<l book lice. Wet- 
table powders and emulsions containing 
X'elsicol lOikS may be used in protecting do- 
mestic animals from such pests as sucking 
lice, botisedies, hornflies, mosquitoes, and 
ticks. Many of the most prominent of the 
agricultural ])ests have also submitted to 
the insect toxic effects of this chlorinated 
hydrocarbon. Results of an extensive char- 
acter have not been reported on ornamental 
shrubs and shade trees. Indications are 
that successful control of aphids, white- 
dies, armored scales, mealybugs, leaf feed- 
ers, and others will be possible. 

Dichloro-lhphcnyl-Dichlorocllianc , — One 
of the most promising closely related com- 
pounds to DDT is dichloro-dipheiiyl-dichlo- 
roethane. wdiich is commonly called DDD, 
and is sold under the trade name Rbotbane 
D3. 1'his chemical reveals sufficient sta- 
bility to permit storage under varied condi- 
tions but should not be stored in alkaline 
mixtures. 

Toxicological data assimilated thus far 
indic«ites that DDD is somewhat less toxic 
than DDT from an acute and chronic poi- 
soning standpoint. I'he insecticidal activit>' 
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of this compound is superior to \n 

some instances while in others it is re-> 
ported as inferior. 

It has proven to be a rather effective 
ingredient in cattle sprays. It.s reduced 
toxicological effect might constitute an en- 
couraging factor. It may also be used in 
powders for application to animals for the 
control of lice, fleas, and other ecto para- 
sites. It is also proving to be of value in 
agricultural sprays. 

HcxachlorocyclohcAftDic. — The chlorinated 
hydro carbon 1, 2, 3, 4, 5, (>, hexaclilorocy- 
clohexane is commonly known as benzene 
hexachloride or GG(i. The crude material 
contains the Alpha, Beta, (lamiiui and Delta 
isomers. The Clamma is the most important 
from an insect toxicity angle and com- 
prises 10-12 per cent of the crude. This 
isomer was termed Gammexane by one of 
the early workers. The pure Gamma isomer 
is a colorless cry.stal, practically insoluble 
in water but soluble in organic solvents. 

Some of the solvents which may be used 
in the formulation of benzene hexachloride 
sprays are as follows: acetone, benzene, 
carbon techrachloride, cyclohexanone, diesel 
oil, ether, ethyl alcohol, xylene. Insecticidal 
preparations of this material may be as 
dusts, solutions, emulsions, wellable pow- 
ders, smokes, or aerosols. 

This chemical has revealed a wide range 
of toxicity to insects. Thytocidal action is 
rare, and toxicological studies have revealed 
that it is a safe insecticide for use in the 
control of insect pests when used with 
normal safeguards. Research investiga- 
tions under the author’s supervision have 
revealed that it will effectively control many 
of the pests of vegetable crops. 

Texaphene. — Toxaphene is described 
chemically as a chlorinated camphene. It 
is prepared in technical grade and purified 
forms. This newly developed compound 
is readily soluble in organic solvents, there- 
by making the formulation of liquid insec- 
ticides and -insecticide concentrates easy. It 
is soluble in water. 


Toxaphene may be formulated into oil 
soluble concentrates, water miscible concen- 
trates, wettable powders, and dusts. Formu- 
lation ingredients should not be alkaline in 
character as this reduces the toxicity of 
the chemical. Jt is compatible in chemical 
formulations containing thanite, pyrethrum, 
rotenone, DDT, lead arsenate, calcium ar- 
.senate, nicotine sulfate, fixed copper fun- 
gicides, sulfur, and neutral emulsifying and 
wetting agents. 

Laboratory and field experimentation 
have revealed its effectiveness in the con- 
trol of household and storage ».isccts, pests 
of livestock, pests affecting the health and 
comfort of man, pests of field crops such 
as cotton, and pests of ornamental shrubs 

Ortho Ortho-Diethyl Oriho-Para-Nitro- 
phenyl Thiophosphate. — This insecticide is 
very slightly soluble in water. However, 
it is completely miscible in the majority of 
organic solvents. It is only slightly soluble 
to insoluble in petroleum ether, kerosene, 
and refined spray oils. It is commonly 
known as Parathion or 3422. 

Parathion may be formulated into emul- 
.'“ions, dusts, wettable powders, and aercl^ols. 
It demonstrated good insect toxic qualities 
in laboratory tests, b'ield tests are now being 
conducted in all regions. In Florida the 
first field test with this compound was made 
under the author’s ‘sujiervision in the shade 
grown tobacco belt. 3422 revealed the high- 
est toxic efficiency of all insecticides tested 
for the control of the green peach aphid. 

This chemical has approximately the 
same toxic range to warmblooded animals 
as nicotine sulfate. Phytocidally it seems 
to have a safe range on a number of plants ; 
but may cause injury to some when im- 
properly used. 

Hexaethyl Tetraphosphate. — Hexaethyl 
terraphosphate has revealed rather excellent 
toxic qualities upon aphids and some other 
species of insects. It Feems to have ex- 
ceptional initial toxicity to aphid species. 
This compound is very dangerous to warm- 
blooded animals and therefore necessitates 
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the use of extreme care in manufacture, 
formulation, and field use. 

Synergism 

Synergistic action of materials added to 
insecticidal chemicals is a field that in- 
terested workers during the war and has 
been carried over into the post war period.. 
The initial compound produced co.iimcrcial- 
ly for this purpose was isobutylundecy- 
leneamide. Subsequently there was re- 
ported piperine compounds, sesame oil, 
piperonyl cyclophexenone, and piperonyl 
butoxide. 

Sesame oil, which contains sesamin, wa^ 
extensively used during the war period as 
an ingredient in aerosol bombs for the acti- 
vation of the pyrethrins. 

D and O dV2, which is piperonyl cyclo- 
hexenone has some insecticidal value and 
also serves as an activator for pyrethrins. 
It is commonly called PCTl by the tra<le, 
or Pyrenone. Its snyergistic behavior is 
marked, affecting degree and speed of tox- 
icity of the pyrethrins. Cyclohexenone 
.seems to be activated also by pyrethrin 
thereby increasing its basic insect toxic 
quality. 

Piperonyl butoxide is another synergist 
for pyrethrins that has demonstrated basic 
insect toxic qualities. It is readily soluble 
in mineral oils used as solvents, and in 
propellents used in aerosol preparation. It 
may be used in preparing dusts, wettablc 
powders, or emulsions. 

Piperonyl butoxide has a basic insecticidal 
value and activates and is activated by 
pyrethrins. Its presence with the pyrethrins 
seems to result in an extended residual 
effect. The safety of such combinations in- 
crease the usage in domestic areas, and on 
consumable products. 

Soil Fumigants 

Advancements have been made in the 
soil fumigant field that are exceedingly 
promising. Two of the chemicals that 
seem destined to play an important part in 


the control of soil infesting pests are eth- 
ylen dibroniide, and dichloropropane and 
1-3 dichloropropylene mixture. DD is the 
abbreviated name used in referring to a 
dark liquid .soil fumigant consisting of a 
mixture of 1-2 dichloropropane and 1-3 
dicbloropylene. This mixture eflectively 
controls wire worms and nemiitodes. There 
is some evidence of carry-over for two 
years. It may be retained in soil for ex- 
tended periods, and thereby injure or kill 
certain seeds and young plants. Some root 
crops may take up “DD’’ odor if planted 
j^oon after treatment. There is some evi- 
dence of accrued value when DD is com- 
bined with ethylene dibromide. Dosages 
range from 200-700 pounds (20-40 gallons) 
per acre. Spacing sliould be 1(> inches, and 
a 5eal is not required. 

Etheylene dibromide is another effective 
fumigant for the control of nematodes and 
wire worms. This fumigant is less phyto- 
cidal than “DD,’’ and may at limes be ap- 
plied to living plants. A dosage of 2 gallons 
of FDB per acre used in a naptha base is 
effective. A range of 1-4 gallons may be 
employed. Spacing should be 12 inches as 
diffusion range is narrower. Water seal 
is not required, and soil should not be too 
dry or too wet. Dowfume WIO contains 
10 per cent ethylene dibroniide, while Dow- 
fmne W 40 contains 40 per cent. 

DD and Dowfume W-10 are most effec- 
tive when a special applicator is used in 
making soil treatments. Dowfume W-10 
is for small garden plots and does not re- 
quire a special applicator. 

Development and Improvement of 
Application Equipment 

The chemicals discussed have only been 
a few of the many thousands of organic 
and inorganic insecticides that have been 
tested in the field and laboratory during the 
last eight to ten years. Thus it is revealed 
that only a comparatively few have proven 
feasible in the control of our pests. Un- 
questionably many additional chemicals will 
be added in future years. Problems per- 
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taining to the most effective use of these 
insecticides will arise and require patient 
investigations by many scientists. 

If a full realization of the effectiveness 
of newly developed chemicals is to be at- 
tained it is essential that application equip- 
ment keep pace in this period of progress. 
This is true in order that applications may 
be made with the least labor and costs, 'fhree 
important factors involved in the application 
of insecticides are dosage control, uniform- 
ity of application, and proper placement or 
coverage. These are functional require- 
ments of equipment. 

Improvements in existing equipment in- 
clude hydraulic lifts for tower units which 
permit them to be pivoted and laid down to 
facilitate travel along roads. The develop- 
ment of the vertical multiple-nozzle boom 
increases the speed and effectiveness of 
spray applications by facilitating the cover- 
age of the sides and crowns of trees. 

In the field of newly developed application 
equipment there are many interesting 
trends. Some of the most important fol- 
low: 

Sprayer-Duster, — The sprayer - duster 
combination permits the application of dust 
or liquid spray alone or in combination. 
When the two are applied simultaneously 
the liquid acts as a sticker for the dust. 
'Fhese are one man machines which permit 
the coverage of 4-15 acres per day. These 
outfits utilize a high air velocity resulting 
from a 12-inch fan operating at 4000 rpm, 
driven by a 4-0 horsepower air cooled en- 
gine. This insures an equalization of air 
currents. The dust is usually directed into 
the blower or fan of the machine, while 
the liquid is applied in small quantities at 
outlets of air stream. 

Speed Sprayer . — The speed sprayer is 
another addition to modern application 
equipment which utilizes an airplane-pro- 
peller blast which moves large volumes of 
air at low velocities. The usual dilute spray 
matesriai is used, and the air blast creates a 


heavy mist which is driven through the 
foliage. 

Aerosols. — The use of Aerosols were pop- 
ularized (luring the war period. This type 
of aeros(^l utilizes such chemicals as dichlo- 
ro-difluro-methane { b>eon 12) as a pro- 
pellent, and pyrethrins and other materials 
as toxicants. Their usage is well estab- 
lished. The use of this application method 
is being extended into the greenhouse and 
on field grown plants. The utilization of 
methyl chloride as a propellent has facili- 
tated the broadened use of this method as 
larger particle size is required. 

Fog Generators. — ludlowing the develop- 
ment of the aerosol method came the steam 
aerosol or fog applicators. These use con- 
centrated sprays which are atomized into 
steam or hot air which create a vapor. This 
vapor condenses under atmospheric condi- 
tions and is aided in its movement as a fog 
by air currents. 1'hese machines have at- 
tracted widespread attention but remain 
somewhat in an early experimental stage. 

Mist Blowers. — Another piece of insecti- 
cide application equipment which was ad- 
vanced during the w\ar period is the Alisi 
Filower. The mist blow^er utilizes an en- 
gine-driven turbine (blower) wdiich de- 
velops air currents of high velocity. The 
current of air is “straightened’’ and chan- 
neled through a series of baffle-plates into 
the barrel or dispersal gun. Concent rated 
sprays are used and these arc finely atom- 
ized by the air currents, and propelled con- 
siderable distances, ("overage is excellent. 

Aircraft. — The dispersal of insecticides 
by airplane, autogiros, and other machines 
is progressing along stable lines. This 
method will rec<:ive greater play in the fu- 
ture as methods and materials are perfected. 
This is true especially in large areas devoted 
to specialized crop production and inacces- 
sible areas which prohibit the use of ground 
equipment. Aircraft applications remain 
in an experimental stage. 
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]-^oKiNG Forward 

In rcviewinj^ the literature it is emphati- 
cally revealed that newly developed chemi- 
cals possess a wide rang^e of toxicity and ef- 
fectiveness. This fact justifies in part the 
enthusiasm with which some scientific 
])eople have endorsefl and recommended gen- 
eral usage. However, complexities resulting 
from general usage are beginning to appear 
and may in time reflect badly upon those 
who have been too hasty in their appraisals. 
Requirements for the wide-si)read use of 
newly developed chemicals ai'e : vsafety to 
soils; safety to public health; safety to 
plants; safety to farm animals; safety to 
beneficial insects; and safety to wildlife. 
Such complete information has not been 
obtained thus far for the newly developed 
insecticides. 

Indications of troubles arising fiom ill 
a<lvised use of chemicals are classically illus- 
trated hy the possible effects upon the 
soils. DDT may tend to retard plant de- 
N elopment when used at certain rates. The 
retardation c'lTecl may depend upon the 
degree of aciditv or alkalinity of the soil. 


or the amount of organic material or col- 
loidal clay that is present. 

Data is rapidly being recorded that indi- 
cates the tremendous toxic effect that newly 
developed chemicals have upon the parasitic 
and predaceous enemies of economic insect 
species, 'rhus has been demonstrated the 
abnormal increase of scale insects on citrus, 
aphids on deciduous fruits, and pests of 
vegetables due to the heavy destruction of 
beneficial species. 1‘his upsets the biotic 
complex tf) such a point as to endanger 
crop production. Time must be taken in 
the detailed inve.stigation of all problems 
involved in the use of such chemicals. 

It is (piite evident that we are well ad- 
vanced into a new insect control era. We 
are well equipped, for this period in human 
affairs, with great Industrial Agencies 
staffed and eipiipped for tlie synthesis and 
manufacture of new’ chemicals, and with 
thousands of well trained entomologists who 
ask mainly for the opportunity to serve. If 
])rovisii')n is made for the proper appraisal 
of these new developments it will result in 
a worldwide advancement of civilization. 


FLOWERING TROPICAL TREES— A PLANTING 
PROGRAM FOR FLORIDA 


By Edwin A. Menninc.er 
‘'77ir Flo7iTri^ig Tree Man' 

Stuart 

Florida needs a well-rounded program of 
ornamental tree-planting. There are three 
distinct zones in this state: north Florida 
with its usually acid soil and temperatures 
as low as 18 degrees; central Florida with 
its neutral, or sometimes acid soil, with 
temperatures as low^ as 25 degrees ; and 
south Florida, with its predominantly lime- 
stone soil and a minimum temperature of 
32 degrees. 

For each of these areas it is necessary 
to work out a schedule of the trees best 


suited for special purpose planting, particu- 
larly highways, parkways, yards, parks, 
cemeteries, connnunity forests, S[)ccial loca- 
tions on the waterfront which are exposed 
to high winds, salt .spray, or occasional inun- 
dation, and lastly, trees wiiicli best resist 
hurricane winds. 

Jn w’orking out such a schedule, we should 
consider trees that provide a combination of 
shade and flow ers, those that arc particularly 
useful in providing shade, those that are 
distinguished mostly for their showy flow- 
ers, and those wdiich, like mahogany, the 
tung oil, and many similar trees, can be 
planted with the thought of timber or nui 
•crops. 
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Progress in working out a program of 
ornamentals is slow because, to begin with, 
there is no immediate dollar appeal. Kco- 
nomic factors have promoted extensive re- 
search and experimental planting in connec- 
tion with fruit and timber crops in Florida, 
but there are no funds for trial efforts with 
ornamental trees. Even the University of 
Florida Experiment Station at Homestead 
gets insufficient money from the Legisla- 
ture to provide one single horticulturist to 
study ornamental trees, and there are too 
few horticulturists in private life in Idorida 
who are able to devote their efforts to the 
esthetic field. 

Inadequately explored is the field of prop- 
agation. It is hard to get tree seeds from 
abroad, and many that do come in lose their 
viability in transit because tropical seeds 
are notably short-lived. Many introduced 
trees fail to bear seed when planted in Flor- 
ida, perhaps because of the absence of the 
requisite pollinating agency. Moreover, 
methods of propagation used for other 
plants are often unsuccessful in growing 
tropical trees. Considerable research needs 
to be done in this field, and it is noteworthy 
that the University of Miami has added a 
research staff this year to make studies in 
this particular field. 

Entirely unexplored is the matter of vege- 
tative propagation, which is the only man- 
ner in which we can get the choicest and 
surest flowering strains in our tropical 
plants, and it is the only way in which we 
can develop root systems suitable for some 
parts of Florida. For example, in south 
Florida, where the water table is within a 
few feet of the surface of the ground, deep- 
rooted trees will not grow. And it is neces- 
sary in these areas to do considerable exper- 
imental work to ascertain which root stocks 
with shallow, spreading root systems are 
best adapted for growing the flowering trees 
suited to the locality. 

More different kinds of trees are under 
^cultivation today in Florida than in any 
other State in the union. Besides 300 na- 
tiv^e tiPees, thciTe 5!^re 800 exotic shade and 


f ornamental trees in various stages of in- 
troduction in Florida and more than 200 
^pecies of fruit trce.s — 1300 in all. But 
these represent less than one-third of wdiat 
can be grown here, and there is a tremen- 
dous unexplored field in new trees which 
Florida can use to bring to life its millions 
of i<lle acres. 

In this vast forest, too large for any in- 
dividual to encomi)ass without getting lost 
in the woods, my si)ecial interest has been 
m trees that are distinguished by their 
showy flowers. Excursions through the 
floras of tropical countries reveal that there 
are more than .3,000 trees worthy of being 
classed as “flowering trees,” in that their 
bloom is a conspicuous and interesting 
phai-e of the tree’s growth and development. 
( )f these 3.fH)0 trees, not more than 5tK) have 
ever been introduced into the United States 
or any effort made to study them with refer- 
ence to their usefulness as ornamentaF. 
fhey are not trees which promise dollar 
returns, va.st crops or extensive orchard.*», 
and consequently they fail to appeal to an 
economic - minded generation. However, 
these flowering trees do create a soul-stir- 
ring beauty, they do provide charm for our 
landscape, and they add lasting value that 
is measured in satisfaction rather than in 
money. 

1 ctill these flowering trees “the bouquets 
of the giants.” 

We, in the United States, have so much 
to learn about the beautiful trees which 
grow in other countries that it is difficult 
for us to take a starting place. Yet, in the 
limited scope of this paper, I venture to 
suggest at least thirty magnificent flowering- 
tropical trees that deserve extravagant ef- 
fort to introduce and establish in Florida 
for the beautification of our State. 1 «hall 
ignore the many beautiful flowering tree^ 
we already have and attempt to stimulate 
your imagination and challenge .your in- 
genuity to help bring to the Florida land- 
scape some or all of these beautiful trees. 

Let us begin with South America. On 
the western slopes of the Andes, in the sub- 
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tropical parts of northern Chile, there are 
two trees of exceptional merit. One U 
called the Kvergreen Hazel {Guevina aveU 
hma) which is described by one authority 
as ‘’one of the most beautiful of all trees/’ 
with snow-white flowers in spikes. From 
the s«ame country comes report of a tree 
the Chileans call Firebush (Bmboihrtutii 
coccineutii) . One botanist has reported 
that it is “perhaps the showiest tree in the 
world.” 

Such expressions take in too much terri- 
tory. because from time U) time in other 
troi)ical countries, plant explorers have 
found trees which they, in turn, have 
described with equal enthusiasm. For ex- 
ample, a good many years ago, the great 
botanist Hooker expressed the opinion that 
the most beautiful flowering tree in the 
world was Magnolia campbclli, with its 12 
inch pink flowers, and that the second nio.<>t 
beautiful was the Indian tree Talaunia hodg- 
soni, wdth its bell-shaped creamy white flow'- 
ers. lUit even these two trees, fine though 
they are, must take a back seat when their 
beauty is compared to .some of the other 
genera that have been observed more recent- 
ly in other countries. For example, passing 
eastward over the Andes into the sub-trop- 
ical and tropical imrls of northern South 
America, particularly Ih'azil, Colombia, and 
the Guianas, explorers have reported excep- 
tionally beautiful trees of top rank. 1 might 
cite two or three examples from that area. 

Adolph D. Ducke, famed Brazilian bot- 
anist, has done more to call the world' ^ 
attention to w^hat Brazil has to offer than 
anybody else, and his pick of the most beau- 
tiful trees to be found in that part of the 
world belong to two genera we in the United 
States have never even heard of. One of 
these is the genus Eliaabetha, and the other 
in the genus Eperua. These to us are only 
strange names. But there are a good many 
kinds of Elisabetha and a good many kinds 
of Eperna trees, some of them outstandingly 
beautiful, and offering great possibilities for 
use as ornamentals. 

However, the Brazilian authorities do 


not agree. The lirazilian Government, 
through its Department of Agriculture, has 
twice published a book illustrated in color 
portraying the beautiful flowering trees of 
ilrazil and it is noteworthy that the trees 
described in those books and pictured to 

est portray their beauty, include not the two 
choice genera suggested by Ducke, but in- 
stead we find presented trees of undoubted 
merit and certainly of great beauty in the 
pictures, with such strange names as MoU 
dcnhaurca, l^ochysia, M acral ohit4m, Caly- 
cophyUnm , etc. 

Many Floridians are familiar with the 
<Jueen’s Crapemyrtle i Lagerstrocmia spec^ 
iosa), an Indian tree which is beginning 
to be wddely planted in south b'lorida and, 
as it does well here, it has become more and 
more popular for its lovely flowers, even if 
they do come in the summer titne when 
tourists are not here. However, in the low- 
lands of eastern Peru where the climate is 
similar to ours, there grows another tre^ 
which in its general aspect resembles the 
yucen's Crapemyrtle, but is possibly better 
suited for ornamental planting because the 
flowering season is much longer, often 
three months, and the profuse blossom with 
bright pink petals and dark ])urple calyx, 
offers a dazzling appearance at a flowering 
season which in Florida probably would be 
between January and March when the tour- 
ists are here to enjoy the bloom, 'fhe name 
of this tree in Portuguese is i'au de rosas 
«ind the botanical name is Physocalymtna 
scarbcrrimnni. Presumably, if w'e could get 
it established in the United States, w^e 
w^ould call it by some simpler name. 

There is another Brazilian tree, S par at- 
tosperma vcrnicosnm, which Rock, the fa- 
mous Hawaiian botanist, once referred to as 
‘‘a magnificent spectacle w^hen in full bloom 
and certainly deserving to l3e cultivated.' 

Over in Hawaii, where most of the 
cultivated plants are native of some other 
part of the world, they do have a few out- 
standing showy flowered treCvS which are 
indigenous in the islands and which are 
quite unknown elsewhere in the world, i 
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Trees Suitable For 
Parkway Planting 
In Southwestern 
United States 

Approved and recommended 
by 

CALIFORNIA ASSOCIA- 
TION OF PARK 
ADMINISTRATORS 
Head Office, Los Angeles 

All information contained 
upon this chart is based upon 
average conditions and is appli- 
cable primarily to Southwestern 
United States No attempt has 
been made to list all the trees 
usable in this area, the emphasis 
being placed upon proven species 
and varieties of known worth 
and predominant usage in park- 
way planting; additions will be 
made to the list as their worth 
becomes better known. 

To quickly determine the best 
species for any given area, the 
climate and soil conditions 
should be given first considera- 
tion by placing a rule perpendic- 
ularly down the columns cover- 
ing these requirements. To deter- 
mine the species most desirable 
place another rule or straight 
edge horizontally from any af- 
firmative square to the botanical 
and common names of the trees 
which meet the specified local- 
ity and environment. 

To further determine a 
choice it is a m-atter of shifting 
the rule to cover such necessary 
elements as space requirements, 
habit of growth, longevity, stat- 
ure and the many other features 
contained in the chart. By 
careful checking upon each re- 
quirement a comprehensive 
knowledge of any of the given 
trees may be secured, quickly 
and authoritatively. 
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refer particularly to Kokia, witli its splendid 
red blooms, and to a Clennontia tree which 
is exceedingly handeonie with dark purple 
flowers. The tree which the Hawaiian'^ 
call Naenae, {DtibauHa p/anfaginca) , is 
striking when in full flower, with yellow 
blossoms in great lO-inch clusters sticking 
up beyond the foliage. Occasionally, these 
flowers are purple rather than yellow. 

Australia has several offerings. We arc 
familiar with many beautiful Australian 
trees, but strangely enough two or three of 
which they are pacticularly proud, are en- 
tirely unknown in the United States. We 
do not know at all their (liristmas tree. 
Ceraf Opel alum gumtniferum, which is used 
out there as we use holly. I have in mind, 
too, the Eucalyptus prninosa, a species 
which Charles Barrett in his book ‘^l^acific 
Wonderland' refers to as ‘'who5e huge crim- 
som blossoms are among the world’s most 
wonderful flowers." We are entirely un- 
acquainted with the Australian Firetree, 
Vnytsia floribunda, which is exceedingly 
fine, and Queenland’s pride, Barklya syrin- 
gif olia, 

India has given us a number of beautiful 
trees that are in common cultivation but we 
in the United States are quite ignorant ot 
the beauty provided by Mesna ferrea, 
widely planted as a street tree in India and 
throughout the Ea?t Indies because of its 
exceptional beauty . We also are unfamiliar 
with Tccomella undulala, which produces 
enormous quantities of bright orange flow- 
ers in clusters, very similar to some of our 
Tahehuia trees, to which it is related. 

In New Zealand, the most beautiful flow- 
ering tree they have, they call Hinau, 
{Elacocarpus dentata) ; it covers itself with 
saucer-shaped flowers, creamy white like 
HI ies-of-t he- vail ey . 

From west tropical Africa I would men- 
tion only three among hundreds of beautiful 
trees; Baikiaca insign is, which has enor- 
mous snow-white flowers 10 inches across, 
the largest blossom to be found on any 
plants of the legume family; Lophira alata, 
with itS’ clouds of white blossoms; and 


Neiihouldia laevis, which bears pink trum- 
pet-shaped flowers in great clusters. It is 
referred to in one book about the plants 
of the Gold Coast colony as * ‘flowers, purple, 
and bell -shaped, and very beautiful." Purple 
and pink are often so closely related that 
the discrepancy is understandable. 

From Java I have selected only one of a 
hundred beautiful trees described by Corner 
in hi.s splendid book, “Wayside Trees of 
Malaya." This is the yellow Pagoda flower 
tree, (Dcplanchca bancana), whose clear 
yellow flowers appear in long dense um- 
brella-shaped clusters and Comer says of 
it: “This beautiful tree is included in this 
book because it offers in bloom such a won- 
derful sight, the light green crown being 
decked with pyramids and pagodas of yellow 
flowers." 

Central America offers a profusion of 
beautiful trees which we know nothing 
about, r particularly want to call attention 
to Symphonia globulifcra, which, when it 
is in flower, at a distance resembles a cherry 
tree full of red cherries, because the 
branches are heavily laden with bright red 
flowers in terminal clusters, each flower 
rather small but the over-all effect exceed- 
ingly showy and ormanetal. 

Guatemala is distinguished for beautiful 
trees. 1 might refer here to Robinsonclla, 
of which one botanist has written: “They 
are a beautiful slight when in full bloom in 
March and April, being covered with small 
clusters of pendent bell-shaped flowers 
whose ground color is white but so strongly 
veined with bright purple as to appear more 
purple than white." Also distinguished for 
its beauty is Benwullia flammea, which is 
wide spread in Central America. These 
trees are leafless during the dry months but 
they blossom at the beginning of the rains, 
and then attract attention because of the 
bunches of small but brilliant, flame-colored 
flowers. 

Wigandia is another handsome tree with 
large velvety leaves and great masses of 
bright purple flowers. Astianthus, native 
of southern Mexico, often forms dense 
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thickets and the trees are conspicuous be- 
cause of their bright green foliage which 
contrasts in dry seasons with the sparse, 
withered vegetation on the surrounding hill- 
sides, The trees are even more conspicuous 
when in blossom, producing many clusters 
of very large, bright yellow flowers, similar 
in form and size to those of Catalpa. 

All of these — and I have overlooked some 
of the finest of all — Bronmca, Jackia, hrb- 
lichia, Phlebotaenia, Saraca and so on — are 
only names which today are a jargon as un- 
intelligible as a foreign tongue, but whicji 
tomorrow may be keys to a more beautiful 
landscape in Florida. 

There is a practical application of all these 
facts about trees to our situation in Florida. 
When a newcomer arrives in this state to 
build and landscape a home, he is confronted 
with a vast body of tropical plants with 
which he is entirely unfamiliar and he is 
immediately confused by the mare he finds 
on every side. If he ever needs help, it i'^ 
then. He can, and usually does, go to a 
nurseryman to advise him, and that nursery- 
man sells what he has on hand, without 
regard to landscaping as an art and without 
reference to the enormous body of tropical 
plants that are available or should be avail- 
able to the householder who is interested in 
making the most of his new oijportunity. 

We very much need a campaign of public 
education to acquaint would-be home own- 
ers, as well as others who want to learn, 
with the trees and other plants which have 
been tried and found most satisfactory for 
specific purposes. If such a list were pre- 
pared by a representative committee of 
plantsmen from north, central and south 
Florida, and could be placed before the pub- 
lic with the sponsorship of the Florida State 
Horticultural Society, this would be a defi- 
nite step to assist newcomers in becoming 
acquainted with the flora of our state. 

In California, leadership in this field has 
been taken by the California Association of 
Park Administrators, who have prepared a 
list of 66 trees suitable for parkway planting 
in the southwestern United States. This 


published list gives the botanical and com* 
moti names of the tree, the type, whether 
evergreen or deciduous, conifer or palm, the 
habit of growth, the stature of the tree, the 
type of foliage, the color of the flower, the 
rapidity of growth, the adaptability as to 
seashore or inland, the soil requirements, 
the preferences as to frost, wind, and mois- 
ture, the useful life of the tree, the width 
of parkway, the distance apart to be planted, 
and the cost to maintain. 

It is my suggestion that a similar chart 
be prepared for Florida, setting up a group 
of trees recommended for highway planting 
in south Florida, a group recommended for 
this purpose in central Florida, and a group 
for north Morida. The same schedule would 
present a group of trees suitable for yard 
planting in south Florida, a group recom- 
mended for central Florida, and a group for 
north Florida. The same thought could be 
carried a little further to other specific 
purjjoses where trees are needed on our 
landscape, and only by such suggestion and 
constructive effort to educate the public on 
available trees which do bcFt under certain 
conditions, can we ever bring many fine 
new species into general cultivation in 
Florida. 

The public wants to know what trees to 
plant and there is a constant flow of inquir- 
ies to persons who are studying the possi- 
bilities in this field for lists of trees suitable 
for specific purposes in certain locations. 
Often it is difficult for a homeowner 
to get anybody to tell him what trees 
are best for salt spray areas, or extra low 
ground, or extra high sandy land, or what 
trees suffer least from hurricane winds, or 
what trees have edible foliage and hence are 
suitable for pasture planting. Inquiries of 
this sort would be largely answered by the 
ri^dit kind of a tree planting chart based 
on the experience of men who have spent 
their lives learning about the adapatibility 
of certain trees to Florida conditions and a 
great public service could be rendered by 
this society, by the sponsorship of such a 
tree planting recommendation. 
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A. GILBERT LESTER 
Certified Public Accountant 
Winter Haven. Florida 

October 23, 1947. 

Honorable b'rank L. EJolland, 

I'reasurer, 

Florida State Horticultural Society, 

Winter Haven, Florida. 

bear Mr. Holland: 

In accordance with your request, we have 
made an examination of the books and 
records niaintained by you as rreasurer of 
the Florida State Horticultural Society for 
the period from April 20, 1940, to October 
21, 1947, and now take pleasure in pre 
senting our report, together wdth the fol- 
lowing statements : 

1^-xhibit “A” — Statement of Finan- 
cial C'ondition — October 21, 1947. 

ILxhibit “B” — Statement of Receipts 
and Disbursements for the Period 
April 20, 1940, to October 21, 1947. 

Ivxhibit “C'” — Statement of Receipts 
and Disbursements — Faulowment Fund 
— Period April 26, 1946, to October 
21, 1947. 

Exhibit — Statement of Income 
and Expenses — Period April 26, 1946, 
to October 21, 1947. 

Exhibit “E’* — Schedule of Bonds 
Showing Maturity Value and Value to 
August 31st, 1947, wdth accrued inter- 
est. 

Included in the disbursements were pre- 
miums paid regarding Fire Insurance cov- 
erage in the amount of $4’,00(>.(10 expiring 


Movemher 5, 1947, on books stored in build- 
ings numbered 2 and 3. This coverage was 
later reduced to $1,00().(X) and a refund 
made of the difference in premium. Pre- 
miums were also paid to the surety company 
covering a bond on the treasurer in 
the sum of $5,(KK).00. Funds on deposit 
of »$1 ,782.67 were verified with the bank 
statements. The U. S. Savings Bonds 
having a total maturity value of $11,025.01) 
which are carried on the books at a value 
of $8,246.75 were verified hy direct exami- 
nation on the morning of October 14, 1947. 
It is to he noted that purchases were made 
in April and May, 1947, of U, S. Savings 
Bonds having a maturity value of $5,600.00, 
at a cost of $4,884.00. 

'Phis transaction was handled by the sale 
of earlier bonds maturing in May, 1947, to 
the value of $4,100.00, plus a tranfer of 
funds from the savings account to the check- 
ing account of the difference, namely, 
$784.00. A detailed schedule of the bonds 
is included under Exhibit “E.*' 

We would suggest in connection with the 
posting from the Cash Journal to the Gen- 
eral Ledger that it would be advisable to 
separate the checking account and the sav- 
ings account into separate columns in the 
Cash Journal. This would minimize the 
possibility of errors in posting and establish 
a definite relationship between the Cash 
Journal and the re.spective bank accounts in 
the General Ledger, 

By reference to Exhibit '‘A," it may be 
noted that the financial position of the 
Horticultural Society has been strengthened 
during the period under review, as the assets 
show an increase of $1,205.90 and now total 
$10,028.82. 


1947 
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Statements reflecting the receipts and dis- 
bursements for the period through the 
checking accounts and the endowment ac- 
count appear on Exhibit “B” and re- 
spectively and prove the bank balances. 

Statement Exhibit “D” sets forth the in- 
come and expenses for the period through 
the checking fund and it is to be noted that 
expenses incurred exceeded income in the 
amoujit of $344.02. .Vs indicated on Ex- 
hibit “D”, the largest single item of expense 
is in the Proceedings expense account 
which consisted in the main of disburse- 
ments made in 1946 for the 1945 proceedings 
and in 1947 for the 1946 proceedings. A 
net total of $3,569.72 was expended on these 
items. 

Our audit consisted of checking all <lu- 
plicate receipts issued for memberships and 
the income to the Cash Journal and also 


checking all disbursements to the Casn 
Journal and scrutinizing the checks anrl 
vouchers for signatures, endorsements and 
distribution. We checked all entries posted 
to the General Ledger and ascertained that 
the books were all in balance. Included as 
a supplement to Exhibit ‘B” is a statement 
of receipts and disbursements regarding the 
Secretary, Mr. Ralph Miller. 

We posted the adjusting and closing 
journal entries to the general ledger and 
brought forward to commence the new 
period, all accounts having open balances 
which places the records in good condition 
for the new Treasurer. 

Respectfully submitted, 

A. CilLBERT LeSTEK. 

Certified Public Accountant. 
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EXHIBIT "A” 

FLORIDA STATE HORTICULTURAL SOCIETY 

T reasurer’s Funds 

Statement of Financial Condition 

ASSETS 


Funds on Deposit 

* 

Checking account $ 1,630.22 

Savings account 151.8;") $ 1,782.07 

Endowment Secukitils 

U. S. Savings Honcls — par value $11,025.00 

Purchase Price of Bonds 7,502.50 

Interest accrued to August 31, 1047 744 25 8.246.75 


1'oTAL Assets $10,028.82 

CAPITAL ACCOUNT 

Balance April 26, 1946 ? 7,729.34 

I ntere.st earned ^^-25 

Interest on Bonds accrued to August 31, 1947 744.25 

$ 8,479.84 

Less : Excess of Expenses over Income as per Exhibit “D"’ .... 344.02 $ 8,135.82 

Memberships 


$1,026.00 

$ 1,893.00 


Life Memberships . 
Patron Memberships 
Contributions 


700.00 

167.00 $ 1,893.00 


$10,028.82 
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RXHIBIT "B” 

FLORIDA STATE HORTICULTURAL SOCIETY 

T reasurers Funds 

Statement of Receipts and Disbursements 

April 26. 1946, to October 21, 1947 

Rfxeipts 

Memberships 

Annual 

Sustainin^r 1,150.00 $ 2,G85.80 

Proceeding Sales 228.00 

Ralph Miller, Secretary (see Analysis below) OO-i.OO 

Transfer from Savings re Bond purchases 784.00 

Bond Maturity 4.100.00 


Total Receij)ts $ 8,701.80 

Balance on hand April 20, 1910 1,974.24 $10,730.04 

Dlsbursemknts 

Stationery and supplies $ 143.00 

Telephone and 'I'elegraph 37.94 

Miscellaneous expense 081.40 

IVoceedings expense 3,509.82 

Convention expense 87.70 

Ihirchase of Bonds 4,884.00 9,105.82 


Balance on hand October 21, 1947 $ 1,030.22 

ANALYSIS OP RKC'ElP'rS AND DISBURSKM KNTS 
HE Ralph Miller, Secretary ‘ 

Receipts 

May <), 1940 — 'I'ransfer from C'ol. Floyd’s account $ 594.50 

May 8, 1940 — 222 Annual Subscriptions 444.00 

8 Su.staining 80.00 

1 Proceedings 2.00 

212 Banquet Tickets 848.00 $ 1,968.50 


Disbursements 

May 8, 1946 — Advanced to Mercer $ 200.00 

Banquet Tickets 894.50 

Mrs. Butler’s Room 10.00 1,004.50 


Balance Received 


$ 964.00 
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EXHIBIT ' 

FLORIDA STATE HORTICULTURAL SOCIETY 

Endowment Fund 

Statement of Receipts and Disbursements 

April 26, 1946, to October 21, 1947 

Receipts 

Memberships — Contributions $ 153.00 

Life 450.00 

I'atroii 200.00 $ .s03.0() 

Ibink interest ^-^>7 

Total Receipts SOo.O? 

Balance on hand April 20, 1940 130.18 

$ 935.85 

Disuursements 

transfer to Checking Account rc Purchase of Bonds.. 7K4.00 

Balance on hand October 21, 1947 $ 1*>T**^5 


EXHIBIT “D*’ 

T reasurer’s Fund 

Statement of Income and Expenses 

For the Period April 26, 1946, to October 21, 1947 

Income 

Memberships — Annual $1 ,535.80 

Sustaining 1,150.00 $ 2,085.80 

TToceeding Sales 228.00 

Receipts from officers — Secretary. Ralph Miller 904.00 f$ 3,877.80 

Expenses 

Convention expense $ 89.70 

Mivscellaneous expense 381.40 

Proceeding expense 3,569.72 

Stationery and supplies 143.00 

Telephone and telegraph 37.94 4,221.82 

Excess of Expenses over Income ($ 344.02) 
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EXHIBIT 

FLORIDA STATE HORTICULTURAL SOCIETY 
Schedule of Bonds Showing Maturity Value and 
Value to August 31 , 1947 , With 
Accrued Interest 




Rond Schedule 


Issue Date 

Maturity 

V'alue 

Value 

10/31/47 

r> 

X 

$1,000.00 

U. S. Series 


June, 1947 

$ 5,000.00 

$ 3,700.00 

1 

X 

flOO.OO 

U. S. Series 

F. « 

June, 1947 

5()0.0() 

370.00 

1 

X 

100.00 

U. S. Series 

F. 

June, 1947 

100.00 

74.00 

1 

X 

I.OOO.IM) 

U. S. Series 

F. 

April 1, 1947 

1,000.00 

740.00 

1 

X 

500.00 

U. S. Series 

V 

April -2, 1942 

500.00 

398.50 

i 

X 

lOO.(X) 

U. S. Series 

F. 

June 1, 1945 

100.00 

74.50 

2 

X 

500.00 

U. S. Series 

F. 

June 1, 1945 

1,000.00 

745.00 

1 

X 

1,000.(H) 

U. S. Series 

F. 

June 1, 1945 

1,000.00 

745.00 

5 

X 

25.00 

U. S. Series 

F, 

,\ugust 1, 194:5 

125.00 

95.85 

2 

X 

100.00 

U. S. Series 

F. 

August 1, 1943 

200.0(» 

153.40 

1 

X 

500.00 

U. S, Series 

F. 

August 1, 1943 

500.00 

383.50 

1 

X 

1,000.00 

U. S. Series 

F, 

August 1, 1943 

1.000.00 

7C7.00 







$ii~o^.oo'' 

$ 8,246.75 



Cost of 

Bonds as per 

■ Ledger, Mav 31, 194G 

$ c; 

719.50 



Plus Cost of Ronds 

purchased, 

1947 


784.00 







$ 7,502.50 



Accrued Interest to 

Augu.st 31, 

1947 

744.25 



Total 

Bond Value to August 31, 1947 

$ 8,246.75 
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REPORT OF RESOLUTIONS COMMITTEE— 60TH 
ANNUAL MEETING OF FLORIDA STATE 
HORTICULTURAL SOCIETY 


St. Petersburg, Fla. 

October 80, 1947. 

WiiEREAs, Citrus canker, a liighly infec- 
tious bacterial disease affecting citrus trees 
and fruits, was introduced into the United 
States about 1910 and shortly thereafter 
became widely disseminated in citrus plant- 
ings throughout the Gulf States; and 

WiiEREASj citrus canker was responsible 
for the destruction of la, 248 bearing, and 
842,200 non-bearing, citrus trees and the 
expenditure for eradication puriioses of $1,- 
070,r)90 from federal, $1,204,300 from Slate, 
and $<S5,0(K) from private sources in Florida 
alone; and 

Whereas, as llie result of cooperative ac- 
tivities participated in by representatives of 
the United State Uepartnient of Agriculture 
and officials of the affected states, official 
announcement was made of the eradication 
of tlic disease from the States of Alabama, 
Florida, and Mississippi some fifteen years 
ago; and 

Whereas, completion of eradication 
of citrus canker from the States of Louis- 
iana and Texas has not been possible by 
reason, among other things, of the inabilit}^ 
of the Secretary of Agriculture to continue 
eradication activities through absence of 
appropriations for this purpose; and 

Whereas, the continued presence of cit- 
rus canker in any property in the United 
States constitutes a grave menace to the 
well-being of the nation’s citrus industry ; 

Therefore be it Kesolved by the mem- 
bers of the Florida Horticultural Society, 
in meeting assembled at St. Petersburg, 
Florida, this 30th day of October, 1947, that 
the Secretary of Agriculture be requested 


and urged to prepare, and the Directors of 
the Ibidget to approve, for submission to 
Congress, estimates in a sum believed suf- 
ficient to reactivate the state-federal citrus 
canker eradication iiroject in Ixmisiana and 
Texas to the end that this disease be elimi- 
nated from the citrus plantings in these two 
states and the menace to our citrus industry 
removed: and 

Be it Further Resolved that the So- 
ciety’s Secretary be, and hereby is, in- 
structed to send copies of this resolution to 
the Secretaries of the Jdorida Citrus Com- 
mission with the suggestion that similar 
resolutions he adopted and sent to the Sec- 
retary of Agriculture and the Director of 
the Budget, to members of our State Con- 
gressional Delegation, and to quarantine 
officials of the nation’s citrus-producing 
states. 


W HEREAS, spiny citrus whitefly, or black- 
H\ eurocan thus zvoglimii Ashby), a 
major pest of citrus trees that has demon- 
strated its destructive nature in the Canal 
Zone, Cuba, the Bahama Islands, and else- 
where, where it was responsible for the 
death or serious injury to citrus and other 
plants of economic importance, has recently 
become well established in Mexico; and 
Whereas, blackfly is spreading north- 
wards through Mexico at a rate of speed 
sufficient to convince state quarantine of- 
ficials and growers that unless its northward 
si>read is stopped at an early date the insect 
will soon become established in California, 
Arizona, New Mexico, and Texas, and sub- 
sequently into other southern states with 
serious economic consequences ; and 
Whereas, it has been demonstrated in 
Cuba that blackfly can be effectively con- 
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trolled through the introduction of para- 
sites and predators, and in Key West, 
Florida, that it can he eliminated through 
rei)eated application of an oil spray; now, 
therefore 

Be it Rksolvejj that the Monda Horti- 
cultural Society, in meeting asseinhlcd at St. 
Petersburg, Morida, this 3()th day of Oc- 
tober, 1947, requests the Secretary of Ag- 
riculture to enter into cooperative agree- 
ments with the (iovernnieut of Mexico to 
the end that black fly lie eradicated or 
brought under control in Mexico at an early 
date; or, in the event that such agreements 
have been entered into, that the work be in- 
tensified and prosecuted to the end that this 
menace to southern horticulture he elimi- 
nated as ))romptly as possible. 

And de it Fuktjiek Resolved that the 
Society’s secretary be, and hereby is, in- 
structed to send copies of this resolution 
to the Secretaries of the Florida Citrus 
Commission with the suggestion that simi- 
lar resolutions be adopted and sent to the 
Secretary of Agriculture and the Director 
of the Budget, to members of our State 
Congressional Delegation, and to quaran- 
tine officials of the nation's citrus-producing 
states. 


Whereas, constantly increasing produc- 
tion of Florida citrus fruits necessitate.^ 
research into questions connected with pack- 
ing and processing our crops, and 

Whereas, our citrus experiment station 
has accumulated a library and notes on 
experiments which are priceless, and which 
heretofore been kept in an inflamable 
building. 

Now Therefore re it Resolved, that the 
Florida State Horticultural Society assem- 
bled in St. Petersburg, Florida, this October 
30th, 1947, for its sixtieth annual meeting, 
extends its thanks to the State Improvement 
Commission, to the State Board of Control, 
and to the State Budget Board for having 
provided the citrus industry with an Experi- 
mental Packing House, an Experimental 


Processing Plant and a fireproof combi- 
nation Library and Administration Building 
at the Citrus Experimental Station. 


Whereas, it has been recommended by 
air transport agencies that baggage carried 
by jiassengers from foreign countries and 
pos.se^sions destined for points on the main- 
land via Puerto Rico, be inspected at San 
Juan P. R. and no further inspections be 
iLade following arrival in the U. S.; and 
\\' HERE AS, a procedure of this kind is 
likely to permit the entry into the U. S. 
of plants and plant product ^ infected with 
alien plant pe.sts capable of causing serious 
economic looses; now, therefore 

Be it Resolved by the Florida Horticul- 
tural Society in meeting assembled at St. 
I'etersbnrg, Florida, this 29th day of Oc- 
tober, 1947, that a protest against the elimi- 
nation of the inspection of baggage at 
j)orts of entry in Florida be registered with 
John Allison, .\ssi.stant Secretary of Com- 
merce, Washington, D. C”., and furthermore, 
that Mr. Allison be requested to submit any 
proposed changes to the President of the 
Morida State Horticultural Society and the 
State F’lant Board of Florida for their study 
and comment before such changes are put 
into effect. 


Whereas, it Js a matter of record that 
the movement of infected plants and plant 
products is the most potent means of trans- 
porting and disseminating insects and dis- 
ea.'-es affecting plants and trees; and 

Whereas, the great expansion of inter- 
national travel and commerce by airplane 
has opened wide the avenues for the entry 
into Florida of foreign plant pests capable 
of causing serious losses to the State’s agri- 
cultural and horticultural interests; now, 
therefore 

Be it Resolved that the Florida State 
Horticultural Society assembled for its 60th 
annual meeting at St Petersburg, Florida, 
this 29th day of October, 1947, urges con- 
stant vigil on the parr of the State Plant 
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Board to prevent the entry of pests into our 
state, and urges the Stale Legislature to pro- 
vide the Plant Board with funds necessary to 
employ an adequate inspection force to 
give us the protection we so urgently need 


Whereas, l^>ank L. Molland is retiring 
from the office of Treasurer of the Florida 
State Horticultural Society after nine years 
of faithful and devoted service in that ca- 
pacity. and 

Whereas, during that period, by his dili- 
gence, untiring efforts and effective man- 
agement of the finances of the Society, he is 
leaving the organization in an excellent 
condition — 

Be it Hereby Resolved that the Florida 
State Horticultural Society extend to 
Frank J.. Holland their apijreciation and 
heartteU thanks for the fine -service he has 
rendered to the Society during his term 
of office 


The members attending the fiOih Annual 
Meeting of the b'lorida State Horticultural 
Society in St. Petersburg, Florida, October 
28, 29, and 30, wish to express their thanks 
to the following: 


1. Mayor B. B. Blackburn. 

2. Reverend Arnold Charnock, Pastor 
of St. Bartholomew Episcopal Cdnirch. 

3. St. Petersburg C'hamber of Com- 
merce, particularly their manager, William 
F. Davenport, Jo ITobock, Director Con- 
vention Bureau, and Mrs. Evelyn Corl and' 
Miss Mary MacPhail, who so ably took 
care of our registration. 

4. Especially John J. Dewey, Manager 
of the Soreno Hotel, and bis staff for their 
courtesy and efficient services. 

r> St. Petersburg Times and The Even- 
ing Independent and to Pressly Phillips, 
nty 1 Publicity Director. 

(>. Sheriff Todd Tucker for bis parade 
escort. 

7. City Recreational J^e])artment for 
courtesies al Pasadena Country Club. 

5. Norman Brown and staff at Radio 
Statioii WSUN for publicity ])rior to the 
convention and for time on the air during 
the meeting. 

9 H. H. Constantine, President of Con- 
stantine Farms, Inc., for furnishing flow- 
ers for the speakers table, in the rooms and 
for the banquet. 

Respectfully submitted 

Resolutions Committee. 
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REPORT OF THE NECROLOGY COMMITTEE 



C'l-IAKLE.S HILLIAKY VVALKEf-t 


Charles Hilliary Walker passed away 
October 12, 1947, at his home in Bartow, 
Florida, at the age of 70. 

rile life of Charles Hilliary Walker is 
the story of the beginning and the develop- 
ment of the cooperative movement in the 
Florida citrus industry. For 40 years he 
had devoted himself to the development of 
this industry and its cooperative organiza- 
tions. 

Born in Taylor County, Georgia, on De- 
cember 24, 1871, Mr. Walker’s parents 
moved to Bartow, Florida, in December, 
1886, where Mr, Walker still had his home 
at the time of his death. 

Mr. Walker built a packing house at 


Bartow in 1901. wdiich he operated until 
1907. 

In the summer of 1907, Mr. Walker or- 
ganized three cooperative packing associa- 
tions of citrus growers in I ’oik County, at 
IHorence V^illa, Bartow and Homeland. 
These associations prepared the fruit of 
their members for shipment. 

In early 1999, he helped to organize a 
party of 40 I'lorida growers which went to 
California to study that State’s method of 
selling citrus fruits cooperatively. He re- 
turned to Florida in May of that year, 
wdiile the State Legislature was in session, 
and helped to get the State’s law-makers to 
enact the first Florida Cooperative market- 
ing act. He then served as secretary of the 
organization committee w'hich, in June, 
1909, forn!e<l the Florida C'itrus Exchange 

He liecame general manager of its Polk 
County C'itrus Siili-h'xchange, and under- 
took to organize the growers of Florida’s 
citrus producing district. In the 14 years 
that he held this position he assisted in the 
organization and financing of 20 coopera- 
tive packing associations, as affiliates of the 
Florida Citrus Exchange, and brought 70 
percent of the fruit produced in Polk County 
into the Exchange. 

In 191G Mr. Walker organized the Grow- 
ers Loan and Ciuaranty C'ompany, to finance 
h^xchange growers and to finance Exchange 
packing facilities. He served as President 
of this company, which now has a capital 
and surplus of more than $1,500,000, until 
1939, and continued to serve on its Board 
of Directors. 

Mr. Walker also organized the first coop- 
erative association in the Florida citrus in- 
dustry for the purchasing of packing house 
supplies, and later assisted in the formation 
of the Exchange Supply Company, as an 
affiliate of the Florida Citrus Exchange, 


ANNUAL HEJPORTS 


226 


serving as a director and as president of that 
company for more than 20 years. 

In 1929 Mr. Walker organized the Avon 
Florida Citrus Corporation at Avon Park, 
Florida, which owns and operates more than 
3,000 acres of citrus groves and is consid- 
ered to be the Largest single producer of 
citrus fruits in Florida. He has been its 
president and majority stockholder since it 
was organized. 

Mr. Walker served as a director of the 
Florida Citrus Exchange, and as president 
of three of its affiliates, for more than 20 
years, when, in the Spring of 1939, he was 
elected president and chairman of the board 
of directors of the Exchange. Tie continued 
to serve the State’s largest cooperative 
marketing association in these positions. 

In addition to his activities in cooperative 
packing, marketing, processing, purchasing 
and financing associations, Mr. Walker has 
taken a leading part in many other Florida 
citrus industry activities. He was vice- 
president of the National Council of Farmer 
Cooperative, vice-president of the Florida 
Citrus Producers Trade Association, and 
former chairman of the (i rowers Adminis- 
trative Committee which organization ad- 
ministers the Federal marketing agreement 
for Florida citrus fruits. 

At the time of his death Mr. Walker was 
president of the Ridge Area Hospital Asso- 
ciation, president of the Avon Milling Com- 
pany which manufactures citrus crates in 
Avon Park, president of the Southside Park 
Company which has been furnishing better 
type homes for the Negro section of Avon 
Park, a director of the State Chamber of 
Commerce and a member of their Agricul- 
ture Committee, president of Highland Crate 
Cooperative of Jacksonville and an honorary 
member of the Avon Park Rotary Oub. 


LIONEL L. LOWRY 

Lionel L. Lowry died September 20, 
1947, at 53 years of age at his home in 
Winter Haven, Florida, where he has lived 


and worked for nearly all of his 34 years 
of labors in the citrus industry of Florida. 
His first work was with Schrader and Co, 
of Jacksonville, from which position he rose 
to vice-president and general manager of 
I he Florida division of DiCuorgio Fruit 
( orp. Under his management this company 
became the largest single factor in the 
Florida citrus deal. They pioneered the first 
commercial juice canning plant in the state 
at Lucern Park. They developed large 
acreages of winter truck crops in South 
Florida. We regret that death terminated 
an enviable record of commercial achieve- 
n ent. 

MAJOR W. L. FLOYD 

Major W. L. FHoyd, assistant dean of the 
University of Florida College of Agricul- 
ture for many years before he retired in 
1938, died at his home in Gainesville on 
the evening of April 29, 1947. 

He had lived in Gainesville since 1892, 
when he first became connected with the 
East Florida Seminary, predecessor of the 
University of Florida. While active with 
the College of Agriculture he headed the 
department of horticulture and was known 
and loved by former students and others 
throughout Florida. 

BAYLESS W. HAYNES 

Born a native of Tennessee and receiv- 
ing his early education from Webb School 
at Belt Buckle and from Vanderbilt Uni- 
versity. 

Bayless W. Haynes achievements arc 
synonymous with that of the larger ferti- 
lizer interests of Florida. Beginning as a 
young man in 1905 he later became presi- 
dent and chairman of the board of Wilson 
and Toomer Fertilizer Co. In the early days 
his company assisted the Experimental Di- 
vision of our Experiment Station in pre- 
senting new fertilizer materials to Florida. 
To his leadership in the fertilizer mixing 
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field can be traced much of the high qual- 
ity fruit now grown with commercial mix- 
tures. Pioneered by his company extensive 
grove acreage at Davenport developed thru 
his aid and were often used as proving 
grounds for fertilizers and insecticides. His 
whole life was devoted to his company and 
its subsidiaries including the Florida Agri- 
cultural Supply Co. of Orlando. 

Florida Citrus is indeed a monument to 
Bayless Haynes. 

CHARLES E. ABBOTT 

C-harles E. Abbott, 54, professor of hor- 
ticulture at the University of Florida, died 
August 14 at his home in Gainesville. He 
had been on the horticulture staff of the 
(ollege of Agriculture since 1923. 

A native of Gotha, near Orlando, he re- 
ceived elementary school training in Orange 
County. He received two degrees from the 
University of Florida, and an advanced 
degree from Michigan State College, and 
had done additional graduate work there 
and at Cornell University. 

A member of the Alpha Gamma Rho fra- 
ternity, he also held membership in Alpha 
Zeta, Phi Kappa Phi, Phi Sigma, Kappa 


Delta Pi and Thyrsus honorary organiza- 
tions, the Florida State Horticultural So- 
ciety and American Society for Horticul- 
tural Science. 


GEORGE ROY BROCK 

George Roy Brock, 68, for 21 years gen- 
eral manager of the Indian River Sub- 
Exchange, with headquarters at Cocoa, died 
October 21. Mr. Brock, a native of Barn- 
ard, Kansas, moved to Cocoa in 1925 from 
Montana. Since that time he had served 
as general manager of t’ e Indian River 
Sub-Exchange, a part of the Florida Citrus 
Exchange. 

He was appointed a member of the 
Florida Citrus Commission by Governor 
Holland in 1941 for a two-year term. He 
was reappointed in 1943. Mr, Brock during 
his residence in Cocoa was a member of the 
Kiwanis Club, a member of the board of 
directors of the Greater Cocoa Chamber of 
Commerce, and was active in other civic 
matters. He was a veteran of World War 
T and a member of the Cocoa Post of the 
American Legion. He was known and 
liked by hundreds of friends and acquaint- 
ances. 
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S. ]. Lynch 
Vice President 
Miami 


vec;etable sec:tion 

Ceorc.e Cooi'EH 
Vice President 
Princeton 


ORNAMENl’AL SECTION 
N. A. Reasoner 
Vice President 
Bradenton 


proc:esstnc sEcri iON 
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ASSISTANT SECRE I'ARIES 
Ralph H. Thompson, Winter Haven 
J. PYiancks C(K)Per, Gainesville 
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CONSTITUTION 


Article 1. lliis organization shall be known 
as the Florida State Horticultural Society, and 
its object shall be the advancement of Horticul- 
ture. 

Article 2. Any person or firm may become 
an annual member of the Socii'ty by subscribing 
to the Constitution and paying three dollars. 
Any person or firm may become a perennial 
member of the Society by subscribing to the 
Constitution and paying thti annual dues for 
live or more years in advance. Any person or 
firm may Ix'conu* an annual sustaining membei 
of the Society by subscribing to the Constitution 
and paying ten dollars. Any person may be- 
come a life member of the Society by sub.serib- 
ing to tlu‘ Constitution and paying fifty dol- 
lars. Any person or firm may become a patron 
ol th(* SocK't)' by subscribing to the Constitu- 
tion and paying one hundred dollars. 

Article 3. Its officers shall consist of a 
President, one Vice President for each section, 
Secretary-lVeasurer, A.ssistant Secretaries, and 
Executive Committee of five, who shall be 
(‘lected by ballot at each annual rnec'ting. These 
officers shall take their positions immediately 
following their election 'I’he duties of the 
Assistant Secretaries shall be outlined and 
supervised by the E\(*c*utive Committee. 

Article 4. The regulai annual meeting of 
this Soeit‘ty shall be held on the st‘cond Tues- 
day in April, except when orch'red by the 
Executive Committee. 

Article 5. 44ie duties of the President, Vice 
Presidents, Secretary and Ireasurer .sliall be 
such as usually devolve on these offietTS. The 
President, St^cietary and Treasurer shall be ex- 
officio membt'rs of the Executive Committe*e. 

Article 6. The Executive Committee .shall 
have authority to act lor the Society between 
annual iiu'ctings. 

Article 7. The Constitution may be 
amended by a vote of two-thirds of the mem- 
bers present. 

Article 8. A section of the annual program 
of the Society shall be devote^d to the discus- 
sion of sub-tropical fruits, exclusive of the 

vn 


commonly grown varieties of citrus fruits. This 
section shall be known as the Krome 
Memorial Institute. It .shall be presided 
over by a fourth vice president who shall be 
elected by ballot at each annual meeting of the 
members in attendance at the Institute. The 
fourth vice president shall be an ex-officio 
member of the Executive Committee. 

Article 9. The Executive Committee may, 
at its discretion and on the basis of merit, 
nominate not to exceed five persons in any one 
year, for Honorary Membership in the Society. 
Honorary members shall enjoy all privileges of 
the Society. 

Article 10. A section of the annual program 
of the Society shall be devoted to the discus- 
sion of vegetables and other truck crops. This 
section shall be known as the Veoetablf. 
Section of the Florida State Horticul- 
tural Society. It shall be presided over by 
a Vice President, who shall be elected at each 
annual meeting of the Society by the numibers 
in att(‘ndance at the Session. The Vice Presi- 
dent shall be an ex-officio member of the 
Executive Committee. 

Article 11. A section of the annual program 
of the Socit*ty shall be devoted to the discus- 
sion of ornamentals. This section shall be 
known as the Ornamental Section of the 
P'loiuda State Horticultural Society. It 
shall be presided over by a Vice President, 
who shall be elected at each annual meeting of 
th<* Society by the members in attendance at 
the Session. The Vice Prexsident shall be an 
ex-officio member of the Executive Committee. 

Article 12. A section of the annual program 
of the Soc-iety shall be devoted to the discus- 
sion of processing. This section .shall be known 
as the Processing Section of the Florida 
State Horticui.turai. Society, It shall be 
presided over by a Vice Pre^sident, wlio shall be 
elected at each annual meeting of the Society 
by the members in attendance at the Session. 
The Vice President shall be an ex-officio mt*m- 
ber of the Exetaitive Committee. 



BY-LAWS 


1. I’lu* Society year shall be coextensive 
willi the calendar year, and the annual du(\s 
of inenibtTs shall be three dollars* 

2. All bills authorized by the Society or its 
Exeeutiv(‘ Committee, lor its lej^itimate ex- 
penses, shall be paid by the Secretary's draft 
on tlu‘ I’reasurer, O.K'd by the President. 

3. Hie meetings of the Society shall be 
devoted only to Horticultural topics, from 
scientific and practical standpoints, and the 
presiding officer shall rule out of order all mo- 
tions, resolutions and discussions tending to 
commit the Society to partisan politics or 
mercantile ventures. 


4. All patron and life membership dues and 
all donations, unless otherwisi' spe^eified by 
donor, shall be invt‘sted by the Treasurer in 
United States Govi'rnment bonds. The earn- 
ings from these bonds shall be left as accrued 
values or reinvested in United Stales Gov- 
ernment bonds of a guaranteed periodical value 
unless it is ordered by the Executive Committee 
or the Society that such earnings can be made 
available for operating expense. Receipts from 
perennial membership dues shall be placed on 
deposit at interest by the Treasurer. Only 
three dollars ($3.00) from ich perennial mem- 
bership fee shall be available during any 
calendar year for payment of operating expenses 
of the Society. 
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LIST OF MEMBERS 




HONORARY MEMBERS 


Fairchild, Dr. David, Coconut Grove 
Haden, Mrs. Florence P., Coconut Grove 
Hastings, H. C., Atlanta, Ga. 
Henricksen, H. C., Eustis 
Holland, Spessard L., Bartow 


Hume, Dr. H. Harold, Gainesville 
Lipsey, L. W., Blanton 
Mayo, Nathan, Tallahassee 
Robinson, T. Ralph, Terra Ceia 
Swingle, Dr. W. T., Washington, D. C. 


PATRON MEMBERS 


American Agricultural Chemical (]<)., 
Pic'rce 

American Fruit Growers, Inc., Maitland 

Angebilt Hotel, Orlando 

Armour Fertilizer Works, Jacksonville 

Buckeye Nurseries 

(>ha.se & Co., Sanford 

CJoral Reef Nurserie.s Co., Homestead 

Deerfield Groves, Wabasso 

Deering, Chas. 

Exchange Supply Co., Tampa 
Exotic Gardens, Miami 
Florida Citrus Exchange, Tampa 
Florida East Coast Hotel Co., 

St. Augustine 

Florida Grower Publishing Co., Tampa 
The Fruitlands Co., Lake Alfred 
Gardner, F. C., Lake Alfred 
Glen St. Mary Nurseries Co., 

Glen St. Mary 


(hill Fertilizer Co., Tam])a 
Hastings, H. G. (>o., Atlanta, Ga. 
Hillsboro Hotel, Tampa 
Klernm, A. M. & Son, Winter Haven 
Lake Garfield Nurseries, Bartow 
Manatee Fruit Co., Palmetto 
Mills The Florkst, Jacksonville 
Nocatee Fruit Ch>., Nocatee 
Oklawaha Nur.series Ch>., Inc., Lake Jem 
Southern Oate Manufacturing Assn. 
Stead, Lindsay, P. O. Box 809, Ft. Pierce 
Thomas Advertising Service 
U. S. Phosphoric Products, Tennessee 
Corporation, 61 N. Broadway 
New York, N. Y. 

Van Fleet Co., Winter Haven 
Wikson & Toomer Fertilizer Co., 
Jacksonville 


All addresses are in Florida unless otherwise .shown. 
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LIFE MEMBERS 


Agricultural Exp. Station, Puerto Rico 
Albertson Public Library, Orlando 
Allenbrand, Alfred, liox 288, Frostproof 
Alderman, A. D., Bartow 
x\ndrews, C. W., John (^rerar Library, 
Chicago, 111. 

Barber, C. F., Maccleniiy 
Bartlum, W. Leonard, Fla. Agr. Supply 
Co., Orlando 

Berger, Mrs. E. W., Gainesville 
Bouis, Clarence G., Box 6, Ft. Meade 
Bringham, M. S., Micco 
Britt, John F., Ft. Pierce 
Brown, A. C., Gainesville 
Bullard, Henry F., c/o Bullard & Sprott, 
Lake Wales 

C-arnegie, Mrs. T. M., Fernandina 
(Champlain, A. E., RFD No. 1, Palmetto 
Chase, Josua C., Winter Park 
C^hidester, D. D., 446 Painter Ave., 
Whittier, Calif. 

Chri.stiancy, Cornelius, Port Orange 
Clement, Waldo P., Georgiana 
Conner, Wayne E,, New vSmyrna 
Cook, R. F., Leesburg 
County Agr. Agent Orange Co.^ Orlando 
C'rutchfield & Woolfolk, Pa. Produce 
Bldg., Pittsburgh, Pa. 

Dunedin Public Library, Dunedin 

Ellsworth, Wilma J. (Miss), Rt. No. 1, 
Dade City 

Fairchild, Dr. David, Coconut Grove 
Fugazzi, John, c/o Fugazzi Bros., 
Clearwater 

Gifford, Dr. John, Coconut Grove 
Guest, Mrs. Amy, N. Ocean Blvd., 

Palm Beach 


Iladtm, Mrs. Florence P., Coconut Grove 
Hakes, L. A., Box 771, Orlando 
Ha.stings, H. G., 16 West Mitchell St., 
Atlanta, Ga. 

Henricksen, H. C., Box 1045, Eustis 
Hernandez, Pedro, 108 Cienfuegos, 

San Fernando, Cuba 
Hollingsworth, G. S., Arcadia 
Hume, H. Harold, Gainesville 

Iowa State (College Library, Ames, Iowa 

Jacocks, A. J., Winter Haven 

La.ssen, H. C/, Garden Spring Terrace, 
Saratoga, C'alil. 

Lauman, G. N., Ithaca, N. Y. 

I.eonard, George V., Hastings 

Manatee Fruit Co-, 1st Natl. Bk Bldg., 
Tampa 

Martin, A. Wm., Box 36 Sebastian 
Mathews, E. L., Plymouth 
McCarty, B. K., Eldred 
McCarty, Mrs. C. T., FldreM 
Merritt, Dr. J. C., 297 Sherman St., 

St. Paul, Minn. 

Michael, A. B., Wabasso 
Montgomery, Robert H. (Colonel), 
Coconut Grove 
Montgomery, Mrs. Robe^rt H., 

Coconut Grove 

Mountain Lake Corporation, Lake Wales 

O'Byrne, Frank M., Lake Wales 
Ohmer, C. J., West Palm Beach 
Olivebaum, J. PI, Clermont 

Pedersen, W. L., Winter Haven 
Pennock, Henry, Sr., Jupiter 
Phillips, Dr. P, & Sons, Orlando 
Phipps, John S., N. Ocean Blvd., 

Palm Beach 
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Phipps, H. C., N. Ocean Blvcl., 

Palm Beach 

Phipps, Howard, Delray Beach 
Pike, W. N., Blanton 
Plymouth Citrus Growers Assn., 
Plymouth 

Prosser, Lew, Plant C"ity 

Raulerson, J. Ed., Arcadia 
Beasoner, N. A., Bradenton 
Reid, W. C., I.argo 
Rhode, H., Sebring 
Ricketson, Mrs. M. C., "Grayfield," 
Fernand in a 

Sample, J. W., Haines City 
Sandlin, A. R., Leesburg 
Schuman, Albert, Sebastian 
Sellards, Dr. E. H., State Geologist, 
Austin, Texas 

Sloan, G, D., Box 1021, Tampa 
Stanton, F. W., Dock 6c Walnut Sts., 
Philadelphia, Pa. 


Stead, Lindsay, Box 809, Ft. Pierce 
Stevens, Edmund, Verge Alta, Puerto 
Rico 

Stuart, L. E., Montemorelos, Mexico 

Taber, Mrs. George L., Glen St. Marys 
Taylor, j. S., Largo 
Thomas, Jefferson, Gainesville 
Todd, E. G., Avon Park 
Towns, Thomas R., Holguin, Cuba 
Trelease, Wm., University of Illinois, 
Urbana, 111. 

Trueman, Roy B., Trueman Fert. Co., 
Jacksonville 

Von Borowsky, Miss Lisa, Brooksville 

Wilson & Toomer Fertilizer C]o., Box 
4459, Jacksonville 
Wirt, E. L., Box 144, Babson Park 
Woods, L. R., Tampa 

Yothers, W. W., 457 Boone St., Orlando 
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MEMBERSHIP LIST 
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PATRON MEMBERS; 


U. S. Phosphoric Products, Division 
Tennessee Corp, Tampa, Fla. 

SUSTAINING MEMBERS: 

American Plant Food Council, Inc., 
Barr Bldg., 910 I7th St. N. W., 
Washington, D. C. 

Bellinger, B. W., U. S. Phosphoric 

Products Division Tennessee Corp., 
Box 3269, Tampa, Fla. 

Coine, M. A., Tennessee Corp., 61 

Broadway, Room 1824, New York 6, 
N. Y. 

Dorn, Mr. and Mrs. H. W., South 
Miami, Fla. 


Faircloth, Jack, South Dixie, West 
Palm Beach, Fla. 

Fla, Agr. Research Institute, Box 392, 
Winter Haven, Fla. 

Floridagold Citrus Corp., Box 1267, 
Groves Division, Lake Alfred, Fla. 

Growers Fertilizer Coorperative, Lake* 
Alfred, Fla. 

Matheson, Hugh M., 418 S. W. 2nd 
Avenue, Miami 36, Fla. 

Nickolson, Don, Orlando, Fla. 

Palm Harbor Citrus Grws. Assn., 

Palm Harbor, Fla. 

Rhode, H., Sebring, Fla. 
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Roess, M. J., Box 388, Jacksonville, Fla. 

Sparkman, J. K., Division Tennessee 
Corporation, Box 3269, Tampa 1, 
Fla. 

Stirling, Frank, Davie, Fla. 

T'albert, Dale, Vero Beach, Fla. 

Virginia-C>arolina C^heinical Corp., 

P. O. Box 2311, Orlando, Fla. 

Wakelin, C. M., Tavares, Fla. 

Westlake, E. H., Tennessee Corp., 61 
Broadway, Room 1824, New 
York 6, N. Y. 

ANNUAL MEMBERS 

Abbey, O. H., 827 S. E. 2nd Street, 

Ft. Lauderdale, Fla. 

Agric. Research Inst., The Director, 
Natal University College, 
Pietermaritzburg, South Africa 

Alexander, J. F., Box 157, Bartow, Fla. 

Alexander, Taylor R., Botany Dept., 
Univ. of Miami, Miami, Fla. 

Alford, A. B., Atlantic Coast Line, 
Sanford, Fla. 

Allen, E. J., The Bishop Seed Company, 
2150 N. W. 17th Ave., Miami, Fla. 

Allison, F. E., Box 1231, Orlando, Fla- 

American Potash Institute, The 

Librarian, ACS Bldg., 115 16th 
Street N. W., Washington, D. C. 

Anderson, Rivers M., Box 501, Vero 
Beach, Fla. 

Anderson, J. R., 1733 E. Lake Cannon 
Dr., Winter Haven, Fla. 

Andrews, W. R. E., 1505 Race Street, 
Philadelphia 2, Pa. 

Appleton, W. H., Potash Co. of 
America, Atlanta, Ga. 

Arant, Dr. F. S., Ala. Experiment 
Station, Auburn, Ala. 

Ausley, P. C., Pota.sh Company of 
America, 50 Broadway. N. York, 

N. Y. 

Ayers, Ed. L., Co. Agent, Bradenton, Fla. 


Babb, Herbert A., Umatilla, Fla. 

Backus, F. E., Frostproof, Fla. 

Bales, I. W., Chipman Chemical 
Company, Bound Brook, N. J. 

Ballentine, C. C., 126 East Parramore, 
Orlando, Fla. 

Barber, Hon. Bascom D., Box 685, 
Clearwater, Fla. 

Barcus, David F., Box 386, Cocoa, Fla. 

Barker, }. P., Box 1131, Winter Haven, 
Fla.‘ 

Barnett, Joe P., Box 232, Ft. Pierce, Fla. 

Baskin, G. L., Box 1051, Orlando, Fla. 

Bas.s, C. A., 82 N. W. "4th St., Miami, 
Fla. 

Bas.sett, Amos E., Jupiter, Fla. 

Bazemore, J. F., Box 1022, Orlando, Fla. 

Beardsley Farm, Clewiston, Fla. 

Beckenbach, Dr. J. R., Bradenton, Fla. 

Bellows, Dr. J. M., Hector Suj^ply 
Company, Miami, Fla. 

Bergstrom Trading Company, 223 
Broadway, New York 7, N. Y. 

Berry, J. B., Winter Haven, Fla. 

Betz, Paul, 13 Hubbard Street, 
Montgomery, Ala. 

Biebel, Joseph R., 312 No. 4th Road, 
South Miami, Fla. 

Blackmon, G. H., Expe*riment Station, 
Gainesville, Fla. 

Bland, W. T.,* Lake Jem, Fla. 

Boltin, H. 11., Pasco Packing Company, 
Dade City, Fla. 

Botzenhardt, E. W., 4340 Audubon 
Avenue, Detroit 24, Mich. 

Bourne, Dr. B. A,, Box 6368, Clewiston, 
Fla. 

Boyd, F. E., Box 120, Montgomery, Ala. 

Brockway, E. K., Box 695, Clermont, Fla. 

Brogdon, Kenneth P., Box 321, Eustis, 
Fla. ^ 

Brooks, A. N., Box 522, Lakeland, Fla. 

Brooks, Charles, 110 N. Shine St., 
Orlando, Fla. 

Brooks, J. R., Box 36, Homestead, Fla. 
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Brown, Glenn, Tavares, Fla. 

Brown, Mrs. June R., Box 154, Bartow, 
Fla. 

Brown, R. L., Naco Fertilizer Co., 

Ft. Pierce, Fla. 

Brown, R. S., Box 821, Ft. Lauderdale, 
Fla. 

Brunton, J. G., 1000 Widner Building, 
Philadelphia, Pa. 

Bryan, O. C., Soil Science Foundation, 
Lakeland, Fla. 

Buereau, Alfred, Venice, Fla. 

Burden, George F., Box 935, Winter 
Haven, Fla. 

Ihireau of Plant Industry, USDA, Soils 6c 
Agri. Engr., Rubber Plant Field 
Station, Turrialba, Costa Rica. 

Burg, Roy N., Loxahatchee, Fla. 

Burgis, Donald Stafford, Box 618, 
Bradenton, Fla. 

Ihirichter, August, Box 42, Homestead, 
Fla. 

Ihinis, T. C., Box 308, Palmetto, Fla. 

Byran, R. L., Box 154, Bartow, Fla. 

Calil, Fruit Growers Res. Dept., 616 
East Grove St., Ontario, Calif. 

Calif. Spray-(>hemical Corp., Box 1231, 
Orlando, Fla. 

C^aiup, Dr. A. F., Citrus Exp. Station, 
Lake Alfred, Fla. 

Carlton, R. A., Box 1986, West Palm 
Beach, Fla. 

Chandler, L. L., Goulds, Fla. 

C:harles, W. G., Box 323, Winter 
Haven, Fla. 

(]hase, Frank, Windermere, Fla. 

Chase, Randall, 2nd, Sanford, Fla. 

CJiase, S. O. Mr., Box 599, Sanford, Fla. 

Childs, |. F, L., 415 No. Parramore, 
Orlando, Fla- 

Chryst, Theodore L., 403 N. 31st W., 
Bradenton, Fla. 

Clark, Herbert Winthrop, Ocean Road, 

Pompano Beach, Fla. 


Clayton, H. G., Gainesville, Fla. 

(Clearwater (Growers Assn., Box 299, 
Clearwater, Fla. 

Cleveland Public Library, Cleveland 14, 
Ohio 

Coates, J. L., Adams Packing Assn., Inc., 
Auburndale, Fla. 

Cobin, Milton, Sub-Tropical Exp. 
Station, Homestead, Fla. 

Ck)e, Dr. Dana G., 1425 Providence 
Road, Lakeland, Fla. 

C.'olcord, Albert G.. Ft. Myers, F'la. 

College of Agric. & Mech. Arts, 
Mayagiu'z, Puerto Rico 

C^ollege of Agr. & Mech. Arts, (Clery G. 

Salazar, Director, Dept, of Hort., 
Mayaguez, Puerto Rico 

C’onuor. F. M., Bradenton, Fla. 

Conoxer, Robert A., Sub-Tropical Exp. 
Station, Homestead, Fla. 

(]oo])er, George IL, Box 198, Princeton, 
Fla. 

Cooper, J. Francis, Agr. ExpcTiuK'ut 
Station, Gainesville, Fla. 

C'oo])er, William C>., Box 241, Weslaco, 
Texas 

Coit, j. Eliot, Box 698, Fallbrook, Calif. 

Costa, Dr. A. S.. Institute Agronoinico, 
Campinas, Brazil 

Cox, j. P., Box 602, Oxiedo, Fla. 

Craig, G. L., Calumet & Hecla Con- 
solidated C]opper Company, 
Calumet, Mich. 

Crawford, Charles L., Box 805, Lake 
Worth, Fla. 

Creighton, John T., Box 2845. Univ, Sta., 
Gainesville, Fla. 

( Crenshaw- McMichuel Seed (a).. Box 
1314, Tampa, Fla. 

Croce, Francisco M., Matienzo 339 San 
Jose, Mendoza, Argentina 

Crutchfield, Cecil, Box 555, Auburn- 
dale, Fla. 

Curry, Kenneth, 1600 Melrose Place, 
Knoxville, Tenn. 
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D’Alhora, J. V. (Company, C^ocoa, Fla. 

Dean, W. 2780 N. W. 6th St., 
Miami, Fla. 

Deger, Clarence 1., 230 Argyle lload. 
West Palm Beach, Fla. 

Dekle, George W., State Plant Board, 
Gainesville, Fla. 

DeVaney, A. M., Box 2, Weirsdale, Fla. 

Diamond H. Fertilizer Co., Winter 
Garden, Fla. 

Dickey, R. D., Box 2845, Univ. Station, 
Gainesville, Fla. 

Dickman, Lyle, Riiskin, Fla. 

Dijkman, M. J., Univ. Miami, Room 
BIOS, Coral Gables, P'la. 

Dien, John j., Palme^tto, Fla. 

Dixon, W. R., Box 144, Winter Garden, 
Fla. 

Dolan, F. M., Ir., 1817 Granade, 

Coral Gables, Fla. 

Donald.son, (]. S., Avon Park, Fla. 

Dorn Frnit & Vegetable Co., Inc,, 
South Miami, Fla. 

Douglas, Milton, Pahokee, Fla. 

Dumas, C. J., 1203 Magnolia St., New 
Smyrna, Fla. 

Dunlap, R. C., Box 668, Hialeah, Fla. 

Durkin, B., Ft. Pierce, Fla. 

Dve, Altred M., Box 821, Ft. Lauderdale, 
Fla. 

Dye, Dr. H. W., Niagara Chemical 
Division, Middleport, New York 

Dve, John B., Box 821, Ft. Lauderdale, 
Fla. 

Dye, John B., Jr., Box 821, Ft. 
Lauderdale, Fla. 

Eaton, DeWitt, General Dely., Sarasota, 
Fla. 

Edins, A. IL, 25 Riviera, St. Augu.stine, 
Fla. 

Edsal, Robert S., Vero Beach, Fla. 

Estes, H. O., Haines City, Fla. 

Evans, John H., Jr., Box 535, 
.Melbourne, Fla. 


E\ans, lohn V., Box 808, Lake Worth, 
Fla. 

Fairchild, Hon. David, 4013 Douglas 
Road, ("oconut Grove, Fla. 

Farm & Home Machinery C^orp., 
Orlando, Fla. 

Felsing, Cal., Rt. 1, Box 605G, 

Lake Worth, Fla. 

Felton, E. R., Atlantic (Joast Line, 
Lakeland, Fla. 

Feustel, William K., R. T. Vanderbilt 
C^o., 230 Park Avt'nue, New '^'ork 
17, N. Y. 

Fields, Charles E., Box 977, WiiiRu* 
Haven, Fla. 

Fischer, Fran E., Experinient Station, 
Lake Alfred, Fla. 

P’lorida Dolomite (>o., Pembroke. Fla. 

Florida Growers Magazine, Tatnpa, Fla. 

Florida National Bank, Lakeland, Fla. 

Florida State Library, W. T. Cash, 
Librarian, Tallahassee. Fla. 

Fogg, Harry W., Ik)x 774, Eustis, Fla. 

Ford, Herbert G., 705 South Newport 
A\e., Tampa, Fla. 

F'or.see, Dr. W. T., Everglades Exp. 
Station, Belle Glade, Fla. 

PVeex, Walter, Box 1044, (Hearwate^r, 
Fla. 

Friend, W. H'., Box 548, Weslaco, Texas 

Frierson, Paul E., State Plant Board, 
Gainesville, Fla. 

Fudge, B. R., Wilson-Tooincr Fert. Co., 
Jacksonville, Fla. 

Fuller, Win. Allison, 6 Sunrise St., 
Cocoa, Fla. 

Furr, J. R., U. S. Date Garden, Indio, 
Calif. 

Gallagher^ Vincent, Box 1413, Delray 
Beach, Fla. 

Gardner, Dr. F. E., 415 N. Parramore, 
Orlando, Fla. 

Gardner, F. C., Lake Alfred, Fla. 
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Gardner, Mrs. F. C., Lake Alfred, Fla. 

Garnett, Earl, Hypoluxo, Fla. 

Garrett, Charles A., Kissimmee, Fla. 

Gerwe, Dr. R. D., Food Machinery 
Corp., Lakeland, Fla. 

Glazier, E., Rt. 1, Box B156, West 
Palm Beach, Fla. 

Glisson, Roy, Pompano, Fla. 

Gould, Chester N., Star Rt. Box 23, 
West Palm Beach, Fla. 

Granger, John A., 620 2nd Si. N. W., 
Winter Haven, Fla. 

Grant, A. J., 259 Scotland St., 

Dunedin, Fla. 

Cirant, Dr. Theo j., USDA, Institute 
Agronomico, Campinas, Brazil 

Gratz, L. O., Agr. Exp. Station, 
Gainesville, Fla. 

Graves, |. R., Box 922, Vero Ih'acli, Fla. 

Green, Earl F., Box 321, Lake Park, Fla. 

Greene, B. E., Jr., American Fruit 
Growers, Ft. Pierce, Fla. 

Grienei.seii, L., )r., Weir.sdale, Fla. 

Griffin, J. A., Box 1809, Tampa 1, Fla. 

Griffiths, J. T., Lake Alfred, Fla. 

C^roebe, R. II., Box 1429, (’ocoa, Fla. 

Groff, H. C., Palmetto, Fla. 

Groff, GtH>. Weidman. Box 11. Laurel, 
Fla. 

Groover, Ben H., Brown R & AB 
Company, Lake City, Fla. 

Cirove, W. R., Laurel, Fla. 

Gunn, Colin D., Rt. 3, Box 40-A, 
Gainesville, Fla. 

Halsey, L. H., Agr. Exp. Station, 
(iaincxsville, Fla. 

Halter, E. T., Box 110, Palm Beach, Fla. 

Hammerstein, C. P., Hollywood, Fla. 

Hanna, L. C., Hanna Road, Lutz, Fla. 

Harding, Paul L., 415 N. Parramore, 
Orlando, Fla. 

Hardwick, J. E., West Palm Beach, Fla. 

Harkness, R. W., Sub-Tropical Exp. Sta., 
Homestead, Fla. 


Harris, 1.. P., Sherwin-Williams Com- 
pain, 101 Prospect Ave., C> level and, 
Ohio 

Ilartt, E. W., Box 308, Avon Park, F'la. 

Harz, A. W., Pahokee, f'la. 

Hatcher, R. F., Winchester, Va. 

Ilaymon, W. P., C>o. Agt., Box 711, 
Bartow, Fla. 

Ileinlein, Mrs. Herman, Rt. 2 Box 92, 
Homestt'ad, Fla. 

Henderson, H. C., 141 E. C^entral, 
Winter Haven, Fla. 

Henry, Arthur M., 1177 Zimmer Dr. 

N. E., Atlanta, Ga. 

Henry, W. M.. Box 508, Plant Clity, Fla. 

Hertlein, J. P., 524 26th St., West 
Palm Beach, Fla. 

Hill, T. Ch, Jr., Wallace S. Building, 
Tampa, Fla. 

Hines, Marvin II., 3203 San Pedro St., 
Tamjia, Fla. 

Hines, T. H., Box 397, Tami)a, Fla. 

Hodges, Dan, 3606 S. DeLeon, Tampa, 
Fla. 

Hodnett, J- N'ictor, Box 958, Wintc'r 
Ha\en, Fla. 

Hogan. lve> W., Box 1257, Ft, 
Lauderdale, Fla. 

Hogg, Bradlev, Haines Catv, Fla. 

Holden, B. Heath, Rt. 2, Box 486, 
Homestead, Fla. 

Holland, A. E., Box 563, Bartow, Fla. 

Holland, Frank L., 324 Ave. B-N. E., 
Winter Haven, Fla. 

Holland, Hon. Spessard, U. S. S., 313 
Senate Office Bldg., Washington, 
D. C. 

Holt/berg, I. Harold, 132 North J2th St., 
Ft. Pierce, Fla. 

Holzcker, Riehard, Lake Wah*s, Fla. 

Hope, M. E., Rt. 1, Box 776, Lake 
Worth, Fla. 

Hopkins, E. F., Lake Alfred, Fla. 

Hopkins, Samuel B., 432 Ra<4m Ave., 
Orlando, Fla. 
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Horn, F. Paul, 307 S. Breward, 

Tampa, Fla. 

Horticulture, Division of Chief, 590 
Vermeulen St., Pretoria, South 
Africa 

Horton, W. D., Collins Fcc?d & Supply 
Co., N. E. 94th St., Miami 38, Fia. 

Horton, Mrs. W. H., Haines City, Fla. 

Howard, Frank L., Box 996, Winter 
Haven, Fla. 

Howard, J. D., Howard Fertilizer Co., 
Orlando, Fla. 

Howell, Morton, Waverly Citrus 
Growers Assn., Wavt^rly, Fla. 

Hrnciar, Gustave, 415 N. Parramore, 
Orlando, Fla. 

Hughes Seed Store, 116 S. Miami Ave., 
Miami 36, Fla. 

Hughes, Thomas, Rt. 2, Ft. Pierce, Fla. 

Hunter, Wm. P., 1039 W. (Cypress St., 
Gainesville, Fla. 

Jacobs, W. A., 317 S. E. 5th Ave-, 

Delray Beach, Fla. 

JohiTs Plants, Seeds & Bulbs, John 
Masek, Apopka, Fla. 

Johnson, j. A., Avon Park, Fla. 

Johnson, Richard S., 824 N. Washington 
Blvd., Sarasota, Fla. 

Johnson, S. C. & Son, Inc., Racine, Wis. 

Johnson, Warren O., Box 1058, Lakeland 
Fla. 

Jones, Harry S., 2005 DeLeon Ave., 

Vero Beach, Fla. 

Jorgensen, M. C^, Box 233, Ruskin, Fla. 

Kanawha Choves, Box 121, Ft. Pierce, 
Fla. 

Kaspar, P. F., Box 406, Tampa, Fla. 

Kazaros, Robert S., 1610 Delaney St., 
Orlando, Fla. 

Keenan, Edward T., Frostproof, Fla, 

Keene, R. D. Inc., Box 338, Winter 
Garden, Fla. 


Keil, P. F., 530 N. E. Street, Raleigh, 

N. C. 

Kelbert, David G. A., Box 510, 
Bradenton, Fla. 

Kelly, Paul, Box 941, Ft. Pierce, Fla. 

Kelshcimer, E. CL, Bradenton, Fla. 

Kestcrson, James W., Citrus Exp. 
Station, Lake Alfred, Fla. 

Kew, Theodore, 1721 Westchester Ave., 
Winter Park, Fla. 

Kilgore Seed Company, The, Plant 
City, Fla. 

Kime, (Charles D., Box 232, Ft. Pierce, 
Fla. 

Kime, Chas. D., Jr., Rt. 1, Box 325, 
Winter Haven, Fla. 

Kinard, R. R., Box 607, Homestead, Fla. 

King, Batley, Naples, Fla. 

Kirtlev, A. CL, Box 1112, Winter Haven, 
Fla. 

Kuilert, L. CL, Agr. Exp. Station, 
Gainesville, Fla. 

Ladeburg, C. F., Box 6085, West Palm 
Beach, Fla. 

Lamont, Henry, Rt. 2, Ft. Pierce, Fla. 

Lee, CL S., Oviedo, Fla. 

Leiborit, Arthur B., Box 551, 
Gaitiesville, Fla. 

Lewis, H. F., Terra Ceia, Fla. 

Librarian, The Dept. Agr. & Stock, 
Brisbane, Queensland, Australia 

Lincoln, F. B., Sub-Tropical Exp. Sta., 
Homestead, Fla. 

Link, Mr. and Mrs. O. D., Davie Route 
1, Ft. Lauderdale, Fla. 

Lockett, N. A., Box 158, Oakland, Fla. 

Logan, John Henry, Co. Agt., Box 540, 
Clearwater, Fla. 

Lorz, A. P., Agr- Exp. Station, 
Gainesville, Fla. 

Loudon, Hugh R., Babson Park, Fla. 

Lucas, Glen H., Box 2989, Tampa 1, Fla. 

Lynch, S. J., University of Miami, 

C'oral Gables, Fla. 
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Macheck, Albert, Delray Beach, Fla. 

Magie, Robert O., Vegetable Crops 
Lab., Bradenton, hda. 

Malcolm, J. L., Sub-Tropical Exp. 
Station, Homestead, Fla. 

Mann, H. B., American Potash Inst., 
710 Mortgage Guarantee Bldg., 
Atlanta 3, Ga. 

Marsh, Ray, Wilson-Toomer Fert. Go., 
Clermont, Fla. 

Marzo, Miss Agnes, 20782 Canyon Ilwy., 
Anaheim, Calif. 

Masteii, Harold R., 151 Grace Terrace, 
Palm Beach, Fla. 

Mathias, A. C., Haines City, Fla. 

Maughen, D. B., C^alif. Spray Chemical 
Co., 1452 Washington Ave., 
Hollywood, Fla. 

Maulhardt, Bichard F., Rt. 1, Box 579, 
Camarillo, Calif. 

Maxwell Anderson, San Mateo. Fla. 

Mavfield, Harry, 608 Easton, Lakeland, 
' Fla. 

Mayo, Nathan, Jr., 719 E. 8th St., Ocala, 
Fla. 

Meckstroth, C. A., 415 N. Parrarnore, 
Orlando, Fla. 

Mendel, Roberta C]., Mrs., Cco. Wash- 
ington llotc'l, We.st Palm Beach, 
Fla. 

Mem linger, Edwin A., Stuart, Fla. 

Mercer, Miller T., Box 181, Coral 
Gables 34, Fla. 

Messec, M. L., Box 587, Bradenton, Fla. 

Michael, J. E., Box 92, Parrish, Fla. 

Michael, J. W., Wabasso, Fla. 

Miller, C. E., Colloidal Products Corp., 
2598 Taylor Street, San 
Francisco, Calif. 

Miller, Erston V., Dept, of Biological 
Sciences, Unix ersity of Pittsburgh, 
Pittsburgh 13, Pa. 

Miller, Dr. H. N., Vegetable Crops 
Lab., Bradenton, Fla. 


Miller, Dr. Ral]ih L., Plymouth Citrus 
Growers Assn., Plymouth, Fla. 

Miner, James T., Box 341, Boynton, Fla. 

Minton, (). C., Box 1028, Ft. Pierce, Fla. 

Mooers, Neal D., Babson Park, Fla. 

Moon*, (darence IL, Box 31, Winter 
Haven, Fla. 

Moore, Earl, Bt. 2, Box 471C, Home- 
stead, Fla. 

Moore, Dr. Edwin L., Box 291, Winter 
Haven, Fla. 

Moose, John, Vero Beach, Ida. 

Morgan, Charles E., 1116 Ea.st 
Livingston, Orlando, Fla. 

Morrell, P. (]., Box 535, Avon Park, Fla. 

Morrow, Win. B., 1525 Sunset Place, 

Ft. Myers, Fla. 

Morton, Janu*s C^, Auburndale, Fla. 

Mounts, Hon. M. U., Box 70, Co. Agt., 
West Palm Beach, Fla. 

M owrv, Harold, Dr., Agr. Experiment 
Sta., Gainesville, Fla. 

Mustard, Miss Margaret, University of 
of Miami, Choral Cables, Fla. 

Maekav, Mrs. B. F. B., Lake Alfred, Fla. 

MeClanahan, H. S., State Plant Board, 
Gainesville, Fla. 

McCormack, Jack, WCBS, Miami, Fla. 

MeCubbin, E. W., Hastings, Fla. 

Mejunkin Farms, Bt. 2, Ft. Lauderdale, 
‘ Fla. 

McKinnon, W. M., Box 429, Sanford, 
Fla. 

McLain, L. Rogers, Box 2721, Tampa 1, 
Fla. 

MeSweeney, W. M., Box 2721, Tampa 1, 
Fla. 

Neal, A. W., Box 1902, Riv. Station, 
Miami, Fla. 

Nelspruit Sub-Trop. Hort. Research 
Station, The Officer in Charge, 
Nelspruit, South Africa 
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Newiiis, Harold S., School of Foresty, 
University ot Fla., Ciainesville, Fla. 

Newiies, Georges Ltd., Tower Houses 
Southampton St., Strand, London, 
England. 

Nicholson, Donald J., 1224 I^almer St., 
Orlando, Fla. 

Nicholson, Joe, 702 McLendon St., 
Plant City, Fla. 

Nikitin, A. A., (College Park, Ga. 

Norris, R. E., County Agent, Ta\'ares, 
Fla. 

O'Byrne, Mrs. F. M., 12 Lakeshore Blvd., 
Lake Wales, Fla. 

Och.se, Dr. J. University Branch, 

Box 61, Miami, Fla. 

O'Kelly, E. B., ACL Railway Company, 
jacksonville 3, Fla. 

Oxer, V. T., Co., Agt., Box 209, 

Sebring, Fla. 

Pan AnuTican Metal Products C/O., 401 
N. W. 71st Street, Miami, Fla. 

Patrick, Dr. Roger, Box 403, Winter 
Have'll, Fla. 

Peebles, T. A., Box 877, Vero Beach, Fla. 

Penney, C. U., 2727 S. W. 27th St., 
Miami, Fla. 

Penneick, Henry, Jupiter, Fla. 

Peters, C. A., Box 132, Miami, Fla. 

Pierce, Wm. R., Box 125, Winter 
Havem, Fla. 

Pinke'rton, D. W., City Point, Fla. 

Pinkerton, J. B., City Peiiiit, Fla. 

Piowaty, James, 614 So. Fourth St., 

Ft. Pierce, Fla. 

Pliimme'r, J. K., 9(K) Rouiu'.se't Highway, 
College Park, Ga. 

Peillard, Re)x, Box 5(K), Auburnelale, Fla. 

Prall, Phil W., Box 977, Winter Haven, 
Fla. 

Price, R. C., 1102 Palmer St„ Orlando, 
Fla. 

Prine, R. H., Box 85, Terra C^eia, Fla. 


Pulley, George N., Box 13, Winter 
Haven, Fla. 

Rainey, B. T., Dolomite Products, 

Ocala, Fid. 

Raoul C>ompany, The, Attn: T. W. 
Dryden, Sarasota, Fla. 

Rawls, Glenn, Plymouth, Fla. 

Rea.soner, E. S., Bradenton, Fla. 

Reasoner, N. A., Bradenton, Fla. 

Rebstock, J. D., Fla. Chemical 
Industries, Ocala, Fla. 

Redd, Dr. James B., Fla. Southern 
College, Lakeland, Fla. 

Reece, Dr. Philip C., 41'" N. Parramore, 
Orlando, Fla. 

Keely, Harry C., Rt. 2, Box 338, Home- 
stead, Fla. 

Remington, C. L., 2609 Wiltshire', 
Orlando, Fla. 

Ih'uther, Dr. Waltc'r, 415 N. Parramore, 
Orlando, Fla. 

Richard.son, E. G., 235 South Indian 
River Dr., Ft. Pierce, Fla. 

Riester, Donald W., American Can 
Company, Tampa 1, Fla. 

Rimoldi, F. J., Uni\ersity of Miami, 
Miami, Fla. 

Roberts, A. S., Box 694, Ocala, Fla. 

Robin.son, H. B., Box 2266, Miami, Fla. 

Robinson, T. Ralph, Terra C'eia, Fla. 

Hock, lames B., Rt. 2, Box 310, 

Ft. Pierce, Fla. 

Roger.s, Walten* M., Theater Building, 

Ft. Pierce, Fla. 

Rolls, Clarissa, c/o Instituto Mackenzie, 
Riia Maria Antonia 403, Sao Paulo, 
Brazil 

Rollin.s, C. F., C^learwater, Fla. 

Roper, R. R., Winter Gardc'ii, Fla. 

Ro.ss, Stuart W., 314 9th St., Lake 
Wales, Fla. 

Rounds, Marvin B., 240 E. Phil. Street, 
Whittier, Calif. 
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Rowe, W. Mercer, Jr., 1007 Wallace S. 
Bldg., Tampa 2, Fla. 

Roy, Dr. W, R., 1115 Ridgewood Ave., 
Orlando, Fla. 

Riiehle, Dr. G. D,, Homestead, Fla. 

Riimpsa, Paul L., Box 608, Avon Park, 
Fla. 

Riiprecht, R. W., Box 327, Sanlord, Fla. 

Russell, Jack C., Walker Fertilizer CJo., 
Orlando, Fla. 

Sacks, Ward H., Box 3588, Orlando, Fla. 

Sahlberg, Nils, Box 252-Cd9, Orlando, 
Fla. 

Savage, Clifford B., 416 Parado Ave., 
West Palm Beach, Fla. 

Sawyer, David P., Box 1266, Vero 
Beach, Fla. 

Schaaf, Harold H., 2854 Edwards Ave. 
S., St. Petersburg, Fla. 

Schork, W. V.. Box 462, Winter Haven, 
V\ii. 

Sewell, Januxs, StauflcT (Chemical Co., 
Apopka, Fla. 

Sharpe, Ralph H., Hort. Dept. Ihhv. of 
Fla., Gainesville, Fla. 

Sliepard, C'has. S., P O. Box 304, 

West Palm Beach, Fla. 

Shore, R. O.. c o J. R. Brooks, Inc., 
Homestead, Fla. 

Sliowalter, R. K„ Agr. Exp. Station, 
Gainesville, Fla, 

Simmons, Paul N., Box 260, Winter 
Haven, Pla. 

Simonson, L. M., Lantana, Fla. 

Singleton, Gray, 125 E. Palm Drive, 
Lakeland, Fla. 

Sites, Dr. John W., Citrus Exp. Station, 
Lake Alfred, Fla. 

Skinner, F*. L., 379 Monroe Street, 
Dunedin, Fla. 

Smiley, Nixon, Rt. 1, Box 164-B, 
Homestead, Fla. 

Smith, F. B., Agr. Exp. Station, 
Gainesville, Fla. 


Smith, J. Lee, Box 6, Home.stead, Fla. 

Smith, J. M., Sherwin-Williams Com- 
pany, Export Division, 32 Central 
Avenue, Newark 1, N. J. 

Smith, Paul, 415 N. Parramore, Orlando, 
Fla. 

Snodgrass, William, Rt. 1, Clermont, 
Fla. 

South Fla. Motor Co., Box 151. 

Sebring, Fla. 

Soiiviron, Max J., 2845 S. W. 22 Terrace, 
Miami 33, Fla. 

Spalding, Arthur, Rt. 2, DeLand, Fla. 

Speer, H. L., Box 664, Belle Glade, Fla. 

Speights, J. A., Box 821, Ft. Lauderdale, 
Fla. 

Spencer, Ernest L., Agr. Experiment 
Sta., Bradenton, Fla. 

Spencer, Dr. Herbert, Box 112, 

Ft. Pierce, Fla. 

Spencer, T. C., Haines City, F'la. 

Stahl, A. L., University of Miami, 

South (>ampus, Miami, Fla. 

Stambaugh, Scott U., 2449 S. W. 7th St., 
Miami, Fla. 

Stanlield, Cdiaiies, Rt. 1, Wauchula, Fla. 

Stearns, (Jhaiies R., Experiment Station, 
L.ake Alfred, Fla. 

Stevens, H. E., Amherst Apartments, 
Orlando, F’la. 

Stc'venson, E. M., Mt. Dora, P"la. 

Stewart, Tom B., Box 6, DeLand, Fla. 

Stinson, J. L., Vero Beach, Fla. 

Stirling, Frank, RFD 1, Ft. Lauderdale, 

Pla. 

Stirling, H. O., Box 176, Bartow^ Fla. 

Stirling, Walter, RFD 1, Vt. Lauderdale, 
Fla. 

Stoddard, David 1^., p]v(*rglades Exp. 
Sta., Belle Glade, Fla. 

Sturrock, David, Box 6022, West Palm 
Beach, Fla. 

Sturrock, Thomas T., Box 6022, 

West Palm Beach, Fla. 
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Suit, Dr. R. F., Citrus Exp., Station, 
Lake Alfred, Fla. 

S\ ilokos, E., Jk)x 512, Stuart, Fla. 

Taffaleti, James, Box 1231, Orlando, Fla. 

'Taylor, Tliil S., Box 1230, Tallahassee, 
Fla. 

rimllhery, TI. A., Lake Wales, Fla. 

Tliompson, Shelley S., Fla. Citrus 
Canners Coop., Lake Wales, Fla. 

T’honipson, W. L., Lake Alfred, Fla. 

I’hursby, Isabelle S., Orange City, Fla. 

Tindal, George, Rt. 3, Ft. Pieree, Fla. 

T isdale, L. E., 447 Ave. C. N. E., 
Winter Haven, Fla. 

Tomasello, Rudolph P., 911 Bignonia 
Road, West Palm Beach, Fla. 

'Tropical Agriculture S. A., Calle 
Ermita S/N, La Habana, Cuba 

TTue, H. H., 438 N. E. 8th Ave., 

Ft. Lauderdale, Fla. 

'Turner, F. N., Box 355, Dothan, Ala. 

University of Ckrlif. at L. A., 405 

llilgard Ave. (Library) Los Angeles 
24, Calif. 

l^niversity of Miami, Library, Coral 
Gables, Fla. 

Valentine, C. CL, Manatee Fruit Com- 
pany, Palmetto, Fla. 

Van de Lugt, C., Box 232, Ft. Pierce, 
Fla. 

Van Horn, M. C., 812 West Colonial 
Dr., Orlando, Fla. 

Voldhuis, M. K., U. S. Citrus Products 
Sta., Winter Haven, Fla. 

\'iek(a*s, Don, Sebastian, Fla. 

VT)lk, Gaylord M., Dept, of Soils, Exp. 
Station, Gainesville, Fla. 

^T)orhees, R. K., Box 232, Ft. Pieree, Fla, 

W^aklron, Max, Rt. 1, Ft. Lauderdale, 
Fla. 


Walker, Sc;th S., Box 2880, Tampa, Fla. 

Wallace, Geo. R., Lake Park, Fla. 

Walter, J. M., Vegetable Crops Lab., 
Bradenton, Fla. 

Wander, I. W., Citrus Exp. Station, 
Lake Alfred, Fla. 

Ward, G. F., Box 789, Lake Wales, Fla. 

Warren, Alfred, Rt. 1, Box 212, 

Vero Beach, Fla. 

Warren, L. S., Pompano, Fla. 

Warren, Mrs. Ruby H., Rt. 1, Box 212, 
Vero Beach, Fla. 

Webster, B. P., Chipman C^hemical Co., 
Bound Brook, N. J. 

Weetman, L. M., Clewistoii, Fla. 

West, Erdmon, Agr. Exp. Station, 
Gainesville, Fla. 

Westgate, Philip J., Box 3492, Orlando, 
Fla. 

White, James F., Julius Hyman & Co., 
Denver, Colorado 

White, Dr. R. F., 211 S. Rosalind, 
Orlando, Fla. 

White, W. A., Box 397, Tampa, Fla. 

Whitesell, S. A., Largo, Fla. 

Whitmore, A. TL, Box 2111, Orlando, 
Fla. 

Whitson, Ed. S., 211-212 Davey- 

McMullen Bldg., Clearwater, Fla. 

Williams, Lyons H., Jr., F. H. Woodruff 
& Sons, Inc.*, Box 815, Ckwal Gables, 
Fla. 

Williams, Miss Myra G., Rock Ledge, 
Fla. 

Willson, A. E., Citrus Exp. Station, 

Lake Alfred, Fla. 

Willson, H. F., Box 191, Lakeland, Fla. 

Wilmot, R. J., Box 2397, Gainesville, Fla. 

Wilson, Gaines R., 3853 Little Ave., 
Coconut Grove, Fla. 

Wilson, Johh R., Box 6044, West Palm 
Beach, Fla. 

Wilson, Harold L., Jr., Box 683, 

Bartow, Fla. 
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Wilson, Homer A., Box 746, Ft. Pierce, 
Fla. 

Wilson Palm Gardens, Hobc Sound, Fla. 

Wilson, lit. 2, Box 594, Miami, Fla. 

Wingfield, C. R., Box 919, Avon Park, 
Fla. 

Winchester, Oscar 11., Box 124, Boynton 
Beach, Fla, 

Winston, Dr. J. R., 415 N. Parramore, 
Orlando, Fla, 

Wolf, Emil A., Everglades Exp. Station, 
Belle Glade, Fla. 

Wolf, Frederick A., Duke University, 
Durham, N. C. 

Wolfe, H. S., University of Fla., 
Gaine.sville, Fla. 

Wolfenbarger. D. ()., Sub-Tropical Exp. 
Sta., Homestead, Fla. 


Wood, Wade W., Box 634, DeLand, 
Fla. 

Woods, Fred J., Box 2721, Tampa 1, 
Fla. 

Woods, Lem P., Box 2721, Tampa 1, 
Fla. 

Wray, Floyd L., Box 1782, Ft. 
Lauderdale, Fla. 

Young, C. T., Dr., Box 948, Plant City 
Fla. 

Young, Geo. T., Vero Beach, Fla. 

Young, T. W., Lake Alfred, Fla. 

Zeigler, L. W., University of Fla., 
Gainesville, Fla. 

Zill, L. H., Zill’s Nursery, Delray Beach, 
Fla. 
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W. F. Wai^d 
Avon Park 

The citrus growers of Florida breathed 
a sigh of relief on the afternoon of Octo- 
ber 5th when the second hurricane to 
hit Florida in a period of three weeks 
passed out to sea without doing serious 
damage to the citrus fruit crop and 
groves of the State. Neither of the two 
hurricanes hit the main citrus growing 
s(*ctions of the State and the loss to the 
industry as a whole was negligible. The 
lower East Coast growers did not fare 
so well and 75 percent of the avocado 
crop on the trees was blown off by the 
hurricane of September 21st and 22nd. 
Most of the remaining crop was blown 
off during the last stonn. The older 
and talUn* trees suffered considerable 
breakage of limbs but the younger trees 
were not seriously damaged by the 
winds. Torrential rains which fc*ll dur- 
ing each storm have given the growers 
in the Miami and Homestead areas a 
problem which may cause greater dam- 
age than the winds. P(Tsian linu' groves 
suffered considerable damage and loss 
of most of the remaining fruit crop. 
About one-half of the avocado crop and 
two-thirds of the lime crop had been 
harvested in the Homestead area prior 
to the first hurricane. Th(' avocado and 
lime growers in the Kidge area had 
small losses. 

V('getable growers suffered heavy 
losses in the lower East Coast and the 
Lake Okc'eehobee sections. Tlu' damage 
to the sugar cane crop is still undeter- 
mined. Taken as a whole, weather con- 
ditions during the last 12 months have 
been rather favorable. Some localities 


had slight damage from the cold on the 
night of January 16th. Other sections 
suffered from drought during May and 
early June but the majority of the State 
had good rains scattered well throughout 
the year and less irrigating was done 
than normal. All of the citrus area of 
Florida excepting a small area of the 
West Coast has had more than average 
rainfall which has bet‘n quite beneficial 
to citrus groves and resulted in the best 
cover crops grown in recent years. 

The 1947-48 marketing season which 
ended in August was generally unsatis- 
factory and considerable grapefruit was 
left on the trees. The outlook for a 
profitable season in 1948-49 is not very 
bright. The need of one large marketing 
agency for the sa\e of citrus crops be- 
comes more apparent as time goes on 
and onr fruit crops increase in volume, 
just when 80 percent or more of the 
growers will come to an agreement and 
work together is the $64.00 question. 

Florida citrus gro\ es arc now produc- 
ing 100 million boxes of fruit a year 
and before many years our production 
will doubtless reach 150 million boxes. 
The canning industry is using a larger 
volume of fruit each year. During the 
1947-48 s(‘ason just closed, about 30 mil- 
lion boxes of oranges and 20 million 
boxes of grapefruit were used in making 
caniK^d juices, concentrate, frozen con- 
centrate and sections. While the amount 
of fruit used in the future for canning 
will doubtless increase, it will undoubt- 
edly reduce the consumption of fresh 
fruit so that the successful marketing of 
our citrus crop will remain our greatest 
problem for some time to come. 
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Cx)iisiclerable progress has l)eeii made 
by the Slate and the Federal experiment 
stations and laboratories in production 
practices, disease and insect control, 
treatment of fruit for shipping and 
water control measures. Additional 
funds are needed by all of the stations 
for more buildings, equipment and bet- 
ter paid personnel to take up new prob- 
Itans confronting the industry. Some of 
the more pressing problems are studies 
of soils and soil moisture as affecting 
tree growth, (juality and quantity of fruit 
producc'd, water conservatioii and con- 
trol, irrigation practices, impnnement 
in packing house methods and packing 
of fruit and development of new types 
or improxed forms of agricultural ma- 
chinery, We must admit that we have 
been woefully backward in agricultural 
engineering research work. Decided 
improx ements are nt^cessary in our pres- 
ent machinery and ecjuipment and new 
types are desirable for better cultural 
practices, spraying and dusting. 

The rapid growth and expansion of 
the Wgetable Section of our Society 
has been extremely gratifying. The 
s])lendid programs are attracting increas- 
ingly large numbers to that section. 
Their rc'presentatixes state' that market 
conditions on xegetables generally were 
good during the x ear. The exceptions 
wc're celery and lima beans with potato(\s 
and beans not doing too well at times. 
High water in the Exerglades and lower 
East Cioast areas last year delayed plant- 
ing of both vegetables and bulbs which 
resulted in x ery heax y production at cer- 
tain times and a consequent drop in 
price's. The distribution of products 
xvas not as uniform as normal. Excessive 
xvater in the Lake Okeechobee and lower 
East Coast sections again this year will 
delay plantings and may cause similar 


market conditions to last year. Prices 
droj) quickly when “gluts” occur. 

^ egetable plantings in the winter pro- 
ducing areas, extending roughly from 
Vero Beach to llome.stead, increased by 
more than 2(),()()0 acres during the last 
10 years. This rate of increase of winter 
xegetables is not expected to continue. 

The U.S. Department of Agriculture 
has developed and released a new vari- 
ety of tomato, named the Southland, 
that is “field immune” to the Fusariam 
Wilt and the State Vegetable Crops 
Laboratory at Bradenton has dex eloped 
two new varieties, the Alanasota and 
the Manahill that arc' also immune. 
The Southland and the Manahill are 
both resistant to Early lUight and th(‘ 
Manahill is also resistant to the Gray 
Spot disease of the leaves. By next 
year it is hope'd that seed houses will 
have lair stocks of seed of all three of 
the.se x arieties. 

No new diseases of xegc'tabk's aj)- 
peared during the year but “Black Heart” 
in celery was especially .severe in the 
Sarasota area. The Bradenton labora- 
tory has definitely j^roven that all Ic'af 
spot diseases can be kept under reason- 
able control by spraying with dithane- 
zinc sulfate-lime formula on a 5-dav 
schedule. 

The cut flower industrv in south Flor- 
ida has expanded x^ery rapidly in tlu* 
last 5 years. Last year approximatelv 
1,650 acres were planted on the lower 
West Coast and about 1,000 acres plant- 
ed on the lowc'r East Coa.st. Nlarket 
conditions were very good during the 
fall and early winter season, but from 
January 15th to May 1st the market 
was depressed. 

The prices of gladiolus were down 
for the second consecutix^e year. Plant- 
ings of “glads” had expanded so rapidly 
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during the war period that overproduc- 
tion finally occurred and ‘‘gluts” develop- 
ed. Some disease in sihpments also 
hurt prices. 

The Cairvnlaria disease of gladiolus 
(new to Florida last year) caused losses 
on both conns and cut flower stock. 
A breeding program has been started 
at Bradenton to develop a disease re- 
sistant strain of the Picardy which is 
the principal gladiolus variety. 

The amount of Narcissus planted has 
gradually decliiunl for several years until 
there are only four or fixe growcTS hav- 
ing sizable acreage. 

Easter lilv plantings increast^d at a 
tremendous rate during the war years 
but bv 1946, the xinis disea.s(‘ known 
as fleck had become .so sevcue and wide- 
spread that it put many growers out 
()1 business. iN^) sati.stactory method 
()l coutrolhng this di.sea.se under Florida 
conditions has becMi chnc'loped to date. 
Biners will not buy bulbs lor lorcing 
Irom lleck-iufected fields. 

The growing of Amarvllis has dexelop- 
c'd into (juite an industry in Florida and 
mark('t prices lune been reasonably 
good. 

The Ornamental Sectioii of the Societv 
was formed last year and thc're was a 
reasonablv good attcaulance at thc‘ meet- 
ing (*v(ai though there was little adxance 
publicitv. We shall be mtv happy to 
s('e this iK'w section grow and pro.sper. 

T1k‘ Krome Memorial Institute reports 
that intert'st in tropit‘al and .subtropical 
iruits, other than citrus, had incrc'ased 
steadily during the last year. The acre- 
age of ax'ocados, guavas and mangos 
was substantially increased despite hur- 


ricanes and floods. New varieties of 
guava ha\ e been distributed to nurseries 
and individuals and a breeding project 
to improve' the' guaxa wds started by 
the Subtropical Experiment Station at 
Ilome.stead. Air-layering, by using the 
technicjue employed on the lychee, de- 
.scribed by Win. R. Grove in the 1947 
Proceedings, has proved a rapid and 
satisfactory method of j^ropagating the 
common guax a. 

A method of gralting small seedling 
lychees was developed by the Florida 
Station xvhich will p{'rmit rootstock 
.studies xvith this excellent fruit which 
is becoming established as a nexv com- 
mercial fruit for Florida. 

A xariety collection of sapodillas has 
Ix'cn established at th(' Subtropical Ex- 
periiiK'ut Station and includes selections 
of importations from Nassau, budded to 
seedling stock. 

Rudwood of axocados from Gentral 
America xvas obtained from Dr. Wilson 
Popenoe and successfullv grafted to 
seedling stocks at the Subtropical E\- 
pt'riment Station at Homestead. 

There' have b('en 177 new species of 
fruits and ornamentals imported during 
the xear and these' are being groxxm at 
the Subtropical Station. Nexv dist'ase's 
of the axocado and papax^a are Ix'ing 
studied there'. 

Gonsidc're'el as a* xvhole*, the horticul- 
tural inte'rests of the' State haxe had a 
lairlv successful yc'ar. Pre)gre'.ss will be 
maele in pre)ductie)n methe)els, disease 
and inst'ct pe'st ee)ntre)l anel it is hoped 
reasenuible suceexss will be attained in 
marke'ting. This is the grc'atest pre)blem 
facing the citrus gre)xvers of Flemda to- 
day. 
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FLORIDA CITRUS MUTUAL 


J. C. Morton 

The Florida Bankers Association in 
their report which followed their inten- 
sive and constructive study of the citrus 
industry called it "a loose, sprawling, 
rapidly expanding, unorganized, unhap- 
py, and sick industry.** This is a very 
descriptive and true statement. 

That the industry is still expanding is 
easily proved by consideration of the 
production figures for the last 10 years. 
The amount of Florida citrus fruit utiliz- 
ed and marketed in the season of 1937-38 
was 40 million boxes and in the season 
of 1947-48, 10 years later, 91 milion 
boxes. So, our production has expanded 
more rapidly than has our program for 
disposing of it profitably. The bankers 
were decidedly right when they called it 
a sick industry, because it is sick. Last 
season, and 1 (piote Frank H. Scruggs, 
Market News Specialist of the Florida 
State Marketing Bureau, in the Annual 
Report released (October 11, 1948: All 
oranges shipped as fresh fruit netted on 
the average to th(' growers of the State, 
28 cents per box above cost of produc- 
tion out of which still had to be taken 
interest on investment, depreciation and 
taxes. For grapefruit, the figure was 36 
cents per box and for tangerines, 40 cents 
per box. On fruit that was used for can- 
ning and processing in Florida, the 
grower netted for oranges, 3 cents per 
box as against the 28 cents in the fre.sh 
fruit market. On grapefruit, minus 19 
cents per box, against the 36 cents in 
the fresh fruit market and on tangerijics 
going to canneries, minus 60 cents per 
box against the 40 cents on those that 
were shipped fresh. All of the.se figures 
are after cost of production has been 


paid, but do not include deductions for 
interest, depreciation or taxes. For all 
fruit marketed, both fresh and in cans, 
we averaged for oranges 15 cents per 
box above cost of production, for grape- 
fruit minus one cent a box, and for tan- 
gerines 20 cents. The crop as a whole, 
including all varieties marketed fresh 
and in cans, netted the grower an aver- 
age 10 cents per box above cost of pro- 
duction with no deduction taken for 
taxes, depreciation on equipment or in- 
terest on investment. So, it can be very 
rightfully said that the industry is def- 
initely sick. These are the figures for 
last year. Already we have begun an- 
other marketing season, and what are 
our prospects? 

Drew Pearson, our noted Sunday eve- 
ning news commentator, in his predic- 
tions of things to come, claims to be 
around 80 percent accurate*. This \i*ry 
remarkable record has lx*en toj)ped by 
the Florida Bankers Association, b(*cause 
the bankers, following the hearings, 
made this very definite prediction which 
is proving 100 percent accurate and I 
quote : 

“At the fnomcnt, there is 
little hope for even a cost- 
oTproduction price for the 
maturing Florida crop. The 
price situation looks (lark, if 
this crop is to be markc*t(*d 
under the same procedure 
as the last two crops.* 

That this prediction is coming true 
is cl(?arly indicated by a front page head- 
line in the Orlando Sunday morning 
Sentinel-Star of only 5 days ago. The 
headline read “ORANGE PRICES 
DRAG BOTTOM** and reported that 
auctions had last week reached the low- 
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(\st point of the new season. Tliat the 
week’s average was $2.96 for interior 
oranges on sales of more than l()0,()()() 
boxes through the terminals. That on 
Friday, the last sales day of the week, 
prices sank to $2.72 per box. In the 
same double column in the same news- 
paper was another article headed 
“WIDOW PLEADS FOR HELP IN 
CITRUS CRISIS.” 

We hav^e started anothca* marketing 
season under the same procedure as the 
last two crops and the hankc'rs’ predic- 
tion is coming true. Everybody is ask- 
ing, what is tilt* matter with our industrv', 
and som(' folks say it is overproduction. 
However, 1 am not yvt willing to admit 
this because there never has been a t(\st 
of our ability to market our crop profit- 
ably through ord(Tly marketing proce- 
dures. The major part of last season’s 
crop has bc'en consumed and utilized, 
vv^hic h is evidence* that production is not 
bevond the c‘apacitv of the* market. Our 
difficult \ is that it has been marketed 
in such a cutthroat, disorganize'd manner 
that tlu‘re has benm neither ordc'rly dis- 
tribution, as to time or place, and in con- 
se({uence, growers hav e much less money 
than could have l^een had, had the mar- 
keting been organized and busine.ss-like. 
A short time ago, I sat across the desk 
from th(* president of the New York 
Auction and h(* made this very d(*finite 
statement: “If there was orderly market- 
ing of Florida citrus crop through or- 
ganization, the New York Auction would 
not onlv g<*t more money for the fruit 
l)ut would sell more fruit at the higher 
price, because of tlie confidence the 
trade would have in our marketing pro- 
cedures.” This again leads me to quote 
the Bankers’ Report where they say; 
“The brokers and dealers in 
the market have no confi- 


dence in the stability of 
Florida citrus prices or the 
system under which our 
fruit is sold, because* there 
is no coordination or con- 
trol ol movement of fruit to 
markets. As a result, many 
markets are frecpiently and 
almost regularly overload- 
ed with disa.strous results 
to the price structure.” 

The major nc»t*ds of the Florida citrus 
industrv mav' be very briefly stated: 

1. control of the (quality of 
the fruit shipped, both 
fresh and canned. 

2 control of the fruit to 
market, both fresh and can- 
ned. 

With these adeejuately and effectively 
put into operation, many of our cur- 
rent citrus problems would be solved, 
and the only way that these can be de- 
veloped and put into practical service 
is through organization and that means 
organization of citrus growers under the 
protection of the Capper— Volstead Act. 

In 1945-46 for the 86 million boxes 
sold, tlie growers received 236 million 
dollars. In 1946-47, the production was 
83 million boxes for which we received 
146 million dollars, and in 1947-48, we 
marketed 91 million boxes for which we 
receiv^ed 114 million dollars. So, in the 

1946- 47 season, we received 90 million 
dollars less for our fruit than we did 
during the season of 1945-46, and in 

1947- 48 we receivc*d 122 million dollars 
l(*ss than we did for the crop of 1945-46. 
Tliat means for the past two seasons 
there was a total of 212 million dollars 
lost to the citrus industry of Florida 
and that money rightfully belonged in 
the pockets of the growers. Packers and 
processo.rs, crate manufacturers, pickers 
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and haulers, transportation companies, 
all were paid and the grower had what 
was left. We will continue to take these 
losses until we unite in a program to 
avert them. The only person who can 
correct this situation is the grower. Until 
growers join together in an organization 
to insist on proper business practices in 
our industry, these losses will occur reg- 
ularly, sometimes being less, sometimes 
being more, depending on marketing 
conditions, but always securing less than 
we could, if our marketing procedures 
were organized and stable. 

Some proposals are being made for 
additional State legislation, applicable 
to the citrus industry, and with many of 
these we could have no quarrel. How,- 
ever, there are three handicaps to this 
idea. First, State legislation is limited 
in its application and legal power; sec- 
ond, there is no guarantee of what a 
State legislature will do, and three, the 
legislature meets too late in the spring 
to be of any immediate help in the pres- 
ent plight. Unless growers unite and do 
it speedily, they may lose 10 million dol- 
lars per month in the coming marketing 
season. This means not only loss to 
citrus growers but a tremendous loss to 
every business in citrus Florida. 

Three days ago, I ate lunch with a 
group of businessmen, everyone of whom 
was complaining about the effect of the 
present low prices of citrus on his par- 
ticular business. The group included 
the owner of a large book and office 
supply house, a barber, an automobile 
salesman, a motion picture theater ex- 
ecutive and an insurance man, all were 
complaining about the slump in busi- 
ness. They very definitely blamed the 
citrus industry. The whole economy of 
the State is affected and this can be 
readily understood. We lost one hun- 


dred million dollars a year during the 
last 2 years. Economists tell us that 
this money which comes into Florida in 
exchange for our fruit, turns over from 
five to seven times in those citrus com- 
munities. Multiply this one hundred 
million by five and you find that in each 
of the last 2 years, there has been one- 
half billion dollars less business trans- 
acted in citrus Florida. 

l..et us view it from another angle 
that brings it sharply into focus. Our 
marketing season averages 8 months. 
For easy figuring take 25 working days 
per month and eight time 25 gives us 
200 working days in which we lose 100 
million dollars. Divide 100 million dol- 
lars by 200 and the loss is one-half mil- 
lion dollars per day to the citrus growers 
of tht‘ State. 

What are we going to do about it? 
There is one answer and one only, and 
that is, that citrus growers must organize, 
join together, and u.se the protection 
given them by the C^apper-Volstead Act. 
This will enable them to do all the things 
good judgment finds necessary to bring 
back prosperity. Why .stand on the 
street corner berating the citrus Com- 
mission, the shipper, tht‘ canner, the 
auction market, the deahu* and the dis- 
tributor. This is futile and worthless 
expenditure of time and energy. All we 
have to do is organize as a grower or- 
ganization and take our rightful control 
of the situation. 

How can this be done? It can be done 
through Florida Citrus Mutual, a grow- 
er-owiK'd and grower-controlled organ- 
ization which will be put into operation 
just as soon as 75 percent of the growers 
of the State sign grower contracts. This 
being done, the growers will immediate- 
ly elect their own board of directors 
w'ho will use such of the powers granted 
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who seem to have built a reputation on 
profound pronouncements on abstruse 
matters that none of us laymen can 
understand. 

Seriously, the text I am i^oing to take 
is from a report made t'arly in 1929 by 
the National Committee on Social 
Trends. This was not a New Deal 
agency but a committee of research men 
selected by President Herbert Hoover 
from many fields to analyze the Nation 
and its social-economic health. The con- 
clusions were reported some months be- 
fon* the Black Friday that closed the 
stock markets of this country and led to 
tlu' worst depression we have ever ex- 
peric'iiced. 11 its findings and recom- 
mendations had been taken more serious- 
ly, wi* would certainly be in better condi- 
tion today. 

Ill that report the statement was made 
tliat: “Progress in different lines has 
been unecjual. Our capacity to produce 
goods chang(\s faster than our capacity 
to consume." Elsewhere the committee 
said: “There are no physical obstacles 
to full empU)vinent of national resources. 
The chief dangers to orderly preparation 
and execution of plans which would pro- 
\’ide an atmosphere in which the indi- 
Aidual might prosper in a capitalistic 
economy are to be found in the human 
mind— in the habits, the suspicions, the 
lack of confidence in the future, and the 
unwillingness to thoughtfully consider 
what the future may hold before it is too 
late, that are exhibited by many 
Americans.'' 

The same may be* said of tlu' Florida 
citrus and vegetabU' industries. There 
is no basic reason why each of them 
could not— without sacrificing the indi- 
viduality or initiative of the grower— de- 
velop and execute industry-sponsored 
programs under which the efficient 


grower and shipper could enjoy the 
maximum of prosperity, weather and na- 
tional economic conditions permitting. 
That few of these programs have been 
allowed to effectively mature can be at- 
tributed less to lack of quality in the pro- 
posals than to the unwillingness of the 
grower to accej)t them before it is too 
late. 

1 believe 1 can make the unqualified 
statement that the key to the prosperity 
of the Florida vegetable industry lies 
within itself, contingent only on the 
maintenance of a relatively high level 
economy in the Nation. Research men 
may dexelop new and better products 
and methods, effective preventatives, 
and other techniques which will permit 
the grower to produce better beans, 
celery, and tomatoes— but that is not 
enough. The grower must not only ac- 
cept tliese new metliods, but he must 
also be willing to adapt his entire operat- 
ing procedure so that these new tech- 
nicjues will dovetail into an orderly pro- 
duction and marketing program. 

This, I say, can be done without sacri- 
ficing the indi\idnal freedom for which 
the \egetable grower strives. His un- 
willingness to accept governmental 
domination or subsidy is laudable, but it 
provides no affirmative answers. He 
must he willing to analyze his problems, 
learn whore they parallel those of other 
growers, and cooperate with them in 
their ultimate solution, to assure the 
maximum opportunity for individual 
prosperity. 

Rather than eliminating the incentive 
of competition which is inherent in the 
capitalistic system, it actually provides a 
greater degrei* of frciedom for the grower 
to use ingenuity and intelligently applied 
effort in the attainment of his economic 
goals. In a static or regressive atmos- 
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banker very forcibly stated: “It will be 
canned in the inorning and marketed in 
the afternoon, and everybody can readily 
predict the consequence of that proced- 
lire. 

If it were possible for me to reach 
the ear of every citrus grower in Florida, 
I would ask him: “Arc' yon going to do 
something about it, or are you going to 
sit complacently by and wait for the 
crash that is bound to come?” Most of 
us have touched bottom in each of the 
past two seasons and unless rt'scue comes 
(piickly, we are about to go down for 
the third time which may be the last 
for a great many. 

Organization is the only answer and 
Florida Citrus Mutual is the only or- 
ganization available. It has all the need- 
('d legal and charten'd powers. The 
grower members will elect their own 
board of directors, 21 in number, two 
from each of the sev en citrus coinniission 
districts and seven nominated by these 
fourteen i, elected at tlie State- wide an- 
nual meeting. But somebody says, this 
is a grower board of directors and the 
problem is a marketing |iroblein, what 
do growers, generally, know about citrus 
markt'ting? The answer is that this has 
been taken care of, inasmuch as, there 


is provided in Mutual an executive com- 
mittee, each of whom must be rej^re- 
sentative of a handler, who has entere?d 
into a handler s contract with the associ- 
ation, and handler means any person, 
firm, association, corporation, or other 
business unit engaged in any way or 
manner in handling, buying, packing, 
processing, canning, shipping, and/or 
marke'ing of citrus fruits or products 
(hereof for the account of the producer 
thereof, or for his or its own account, or 
both. The members of the executive 
committee shall be nominated by hand- 
lers who have enterc'd into Handler’s con- 
ti-acts with the association, but shall be 
appro\(‘d and eh'cti'd bv the board of 
directors of this association. 

In this way, the Mutual Board of Di- 
rectors is guaranteed the counsel of men 
trained, t‘\perienced, and skilled in mar- 
keting procedures, to direct th(' market- 
ing plans and policies. Grower contracts 
are for 10 years with the privilege of 
withdrawal during June of anv one vear, 
and no growcT iK'ed hesitate whatsoever 
in signing a Mutual contract because it 
is pun'ly and simply a grower organiza- 
tion whose only purpose is to endeavor 
to bring back and maintain prosperity 
among citrus growers. 


NATIONAL COMMITTEE ON SOCIAL TRENDS 


LaMonj’e Graw, Manager 
Florida Fruit Vegetable Association 
Orlando 

Mr. (diairman, ladies and gentlemen, 
in looking over today’s program I find 
that everyone has a subject assigned— 
some with undecipherable names— with 
the exception of Frank Holland and my- 
self. Possibly the fact that we are lay- 


man and therefore incapable of intelli- 
gently discussing these highly ti^chnical 
matters, is the reason for the omission. 
On the other hand, it might be that 
Frank and I failed to decide what we 
were going to talk about until today. 

Like the preacher, I am going to take 
a text and then talk about everything 
else. In that respect I will be following 
the lead of some of our eminent scientists 
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in the charter as in their jnclginent inav 
be needed to improve conditions. This 
requires no immediate need of lej^isla- 
tion. If growers would speedily take 
advantage of it, it could be* pnt into oper- 
ation at a very early date, in time to 
practically and \'ery effectivc'ly aid in 
the current season. 

But, let me issue this warning, time is 
fleeting. The days go rapidly by. Many 
growers, shippers and canners have al- 
r(‘adv signed, but not enough growers 
to yet put the plan into 0 ])eration. llow- 
(‘\'('r, this could be done by the middle 
of No\'ember if the growers so desire it. 
Following the 75 percent sign-up, less 
than one month would be required for 
growers to elect their own board of di- 
rectors. M('anwhile, plans and proce- 
dures can be prepared for the board’s 
consideration so that they may put them 
into effect as speedily as possible and 
certainly not later than the first of Janu- 
ary, confidence could be restored to 
Florida State marketing that would al- 
most overnight effect a helpful stabiliza- 
tion in prices. 

Let me again quote the n'port of the 
Florida Bankers Association: 

“We favor the principles of 
the Florida Citrus Nfutual 
and we recommend, we 
urg(‘, the growc'rs of Flor- 
ida to considc^r the con- 
tracts and put it into oper- 
ation at the earliest possible 
moment. We recommend 
it on the further premise 
that thc‘ industry has every- 
thing to gain and absolute- 
ly nothing to lose in trying 
it.” 

During the coming season, not Ic^ss 
than 60 million boxes of Florida citrus 
fruit will be available for canning and 


processing. Sixty million cases of citrus 
products in cans to be marketed over a 
12-mcmth period means five million 
cases per month, but this is canned in 
about a 6-month period or ten million 
ca.ses canned per month. We will can 
five million cases more per month than 
should be marketed during the canning 
months. This means that about thirty 
million cases will have to be financed 
in warehouses for distribution during the 
months that no canning is being done. 
It takes money to can this fruit and 
warehouse it. One prominent banker of 
the State estimates the amount needed 
in exce'ss of 100 million dollars. This 
money is readily available from Florida 
bankers, if and when the industry be- 
comes organized. Listen again to the 
bankers: 

“If a Statewide organiza- 
tion is not formed, if stand- 
ards are not raised and not 
enforced, then we suggest 
that financing warehouse 
receipts, even at one-half 
of the current market will 
carry unusual risk hazards. 

If Mutual is formed, and 
the canners are included, 
and the movement to mar- 
ket of both fresh fruit and 
processed is controlled, so 
as to furnish only an order- 
ly supply; if quality stand- 
ards are adopted and en- 
forced; then we believe 
Florida banks will find the 
financing of canner’s ware- 
house inventories a per- 
fectly safe and good bank- 
able risk.” 

Many of the canners in Florida today 
are stating that they will can this year 
only on consignment basis, and as one 
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phere, such as exists when growers fail 
to unite their efforts to improve produc- 
tion and marketing conditions, the grow- 
er lacks the capital and opportunity to 
improve his methods, reduce his unit 
costs, and enjoy the fruits of his labors. 
He is so busy doing expedient things in 
order to stay in business that he has no 
time for improving the efficiency of his 
operations, or the quality of his products. 
He may think he is asserting his inde- 
pendence but actually he is exhau.sting 
his resources in unavailing efforts to 
fight his economic battles alone. This 
so-called ‘‘independence^’ can lead either 
to bankruptcy, or to the grower being 
“dictated to” by the banker, the fertilizer 
seller, or the commission man who 
finances him. 

The efficient, progressive producer 
first seeks to develop a favorable atmos- 
phere, and then to profit by the com- 
petitive opportunities it affords him. 

The successful development of a well- 
rounded economy for the Florida vege- 
table industry is in part dependent on 
the continued development of new pro- 
duction methods, and their adoption, but 
it is not enough to produce a perfect 
stalk of celery— it must be sold at a price 
that will return the grower his cost plus 
a profit increment, otherwise the efforts 
of both the researcher and the grower 
have been wasted. 

You might well ask why I present this 
situation to a group primarily interested 
in the technological phases of vegetable 
production and handling. It is properly 
a field for the economist, and for trade 
associations such as ours which have the 
heavy responsibility of trying to sell the 
grower on the need for unity of effort 
before it is too late. However, it is axio- 
matic that there must be continuous 
progress in all phases of agricultural de- 


velopment, from seed to ultimate con- 
sumption, if the grower is to continue to 
serve the needs of the Nation at a price 
the consumer can pay. 

Research and extension men have a 
big stake in the solution of the economic 
problems of the grower, and it behooves 
them to aid in the dissemination of basic 
economic truths. If the farmer does not 
progress economically, the desire for 
technological progress diminishes, and 
the funds for research may dry up. Even 
the most elementary college courses in 
economics provide the traipt'd researcher 
with knowledge of these facts long be- 
fore their impact is felt by tht' grower, 
who Icuirns of them only by sad experi- 
ence. 

Possibly the researcher feels this is not 
his field, and that he has neither the 
right nor the responsibility to give the 
grower the benefit of his knowledge of 
basic economics. I cannot concur in 
that thesis, for it is of little avail if ex- 
haustive research develojis a new variety, 
or a new way of coping with diseases, if 
the grower cannot profitably market the 
resultant product. 

1 believe the research and extension 
men who come in daily or occasional 
contact with growers have a responsi- 
bility to point out to them that there are 
no panaceas— that the creation of condi- 
tions which permit producing a large 
crop of beautiful beans or celery or toma- 
toes is not enough. There must be 
recognition and acceptance of basic eco- 
nomic laws by the grower, and a success- 
ful adaptation of those principles to the 
solution of his peculiar problems before 
the job of the researcher is completed. 

I do not ask that the scientifically 
trained men who comprise the nucleus 
of this Society go out and preach eco- 
nomic reforms to the grower and shipper 
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-that’s our job. But, I do think that you 
could render a great service to those 
whom you serve if you will pass on to 
the farmers with whom you discuss phy- 
sical problems, your unbia.sed observa- 
tions as to the applicability of economic 
laws to their specific problems. You 
don’t tell him what he must do— you do 
advise him on what the economists have 


taught you about the fundamentals of 
his problem. 

As one of those who feel keenly the 
constantly growing need for research in 
all fields, 1 ask, in closing, that each of 
you keep this thought in mind as you go 
about your work— “There’s no use to pro- 
duce it if you can’t sell it.’’ I thank you. 
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THE TRISTEZA DISEASE OF CITRUS IN ARGENTINA 


A. F. C"amp 

Vice-Director in Charge 
Citrus Experiment Station 

Lake Alfred 

The tristeza disease of citrus, known 
in Spanish countries as ‘podredumbre de 
las racaillas,” appeared in Argentina 
about 1928 but was not recognized as a 
disease until about 1931 or 1932. Just 
how this disease was brought into Argen- 
tina is unknown, but it is now believed 
to have been brought in with nursery 
stock from Australia to which area the 
disease' probably had been brought from 
South Alrica. Importations of citrus nur- 
se'ry stock and budwood into Argi'utina 
had bei'ii heavy and from all parts of the 
world including Florida, California, 
South Africa, Australia, and many other 
place's. It seems (jiiite logical in light of 
what we know now that it was imported 
from either Australia or South Africa in 
nurs(*ry .stock budded on rough lemon 
and wliich was infected but did not show 
I'vidence of the disease. Since we know 
today that orange or grapefruit trees can 
carry the disease regardless of stock, 
this importation into Argentina from 
areas that supplied trees on other root- 
stocks would not be surprising. 

The area into which it was brought in 
Argentina is an old citrus area lying in 
northeastern Argentina and comprising 
the States of Entre Rios, Corrientes, and 
the territCHy of Missiones plus a small 
area in the state of Santa Fe lying to the 
west of the Parana River which forms 
the western boundary of the area known 
in Argentina as the Litoral. The location 


of the original infection was near Bella 
Vista in the province of Corrientes and 
the disease radiated out from this center 
for sevc'ral years before being recognized 
as anything more than a reaction to bad 
soil conditions. It spread rapidly from 
this district throughout the state of 
Corrientes and some time in the mid 
3()’s appeared in the neighborhood of 
Pindapoy in southern Missiones and 
caiTsed a heavy loss of trees in large 
properties located in that district. The 
spread to the south into the state of 
Entrc' Rios seems to have been somewhat 
slower than the spread to the east and 
north, but it prc'sumably appearc'd in a 
grove in the Concordia district in central 
Entre Rios about 1937 and sprc'ad from 
that point to other groves so that by 
1942, when the writer was in this district, 
it had infected most of the groves in 
central Entre Rios. The disease is gen- 
c'rally believed to have been brought to 
the Concordia district by a nurseryman 
who brought infected buds from seed- 
ling trees in Corrientes. The progress 
of the disease in the C^Joncordia area verv 
rapidly infected the organes on sour 
stock and they were largely out of pro- 
duction by 1946 but mandarins on sour 
stock were not greatly affected up to 
that time and many growers believed 
them to be immune. In 1947 and 1948, 
however, mandarins on sour orange went 
out with great rapidity and largely wiped 
out what had been a large and profitable 
business in this area. Only scattered 
and isolated groves in southern Entre 
Rios had been left unaffected by 1948. 

There is another and newer citrus area 
lying at the foot of the Andes in north- 

(15) 
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western Argentina with its southern 
limits south of Tucuman and the north- 
ern around Oran and Tabacal and ex- 
t(*nding about three hundred air miles 
in length (hough very scattered. This 
area uses almost exclusively sour orange 
rootstock but did not become infected 
until much later than the older area. 
Apparently the infection started at only 
one point since, in making a detailed 
survey of the area in 1945, the writer 
only found trees that had the charac- 
teristics of the disease near the town of 
Chicoana in the province of Salta. The 
trees on sour orange stock in this district 
were dying while seedling sour orange 
trees, .seedling sweet orange trees and a 
few lemons budded on sour orange ap- 
peared to be healthy. By 1947 all of the 
orange trees on sour orange in the dis- 
trice around Chicoana had died and trees 
were beginni gnto die in adjacent citrus 
areas. The disease progressed very 
rapidly and a survey made in 1948 
showed that extensive grove holdings in 
the vicinity of Chicoana, Betania, Campo 
Santo, Guemes, and Porico del Carman 
had been wiped out though these dis- 
tricts were scattered and rather widely 
separated from each other in some 
instances by non-citrus areas. It was 
not possible to definitely determine 
whether the disease was north of this 
area at that time though there were some 
very suspicious looking trees in the 
vicinity of Santa Rosa very far to the 
nortli of this area. Since plantings in 
this northern area are widely scattered, 
frecjuently with some 25 to 50 miles of 
woodland separating them, its spread is 
going to be very interesting because the 
jumps it will have to make are somewhat 
comparable to the jumps the di.sease 
might have to make here between the 
central district and the East or West 


Coast. There are two large holdings, 
one of about 400 acres and one of 660 
acres, all on sour orange which now have 
infected groves within 25 or 30 miles of 
tlu‘m but separated from them by wood- 
land. The progress of the disease here 
is being watched closely and will be used 
as a basis for conclusions as to what we 
might have to do in this state should the 
disease be found. The loss of trees in 
this area since 1945 probably runs be- 
tween a hundred and a hundred and fifty 
thousand and many small groves have 
been completely wiped out. The prog- 
ress of the disease in this territory has 
been even faster than it was in the old 
territory and the life of affected trees 
much shorter as a general rule. 

We located the laboratory financed by 
Florida and Texas at Concordia in the 
province of Entre Rios, in the old area 
for a number of reasons. First, the 
disease was actually in progress in that 
area and still infecting isolated citrus 
plantings in the southern part of the state 
that had not had close enough contact 
with the rest of the area to already be- 
come infected. Also, mandarins on sour 
orange which are slower to show the 
disease than oranges were beginning to 
die in large nmpbers and offered an op- 
portunity for studying the progress of 
the disease. Second, there was a great 
variety of stocks used and these were 
often mixed in the groves by using dif- 
ferent stocks for replanting. This offered 
an unusual opportunity for stock obser- 
vation. Combined with this there were 
many types of citrus grown including 
oranges, grapefruit and mandarins and 
on all common stocks. Such material is 
of extreme importance in carrying on 
research on a problem of this type. Third, 
the climate and, in some groves, the soil 
were very similar to Florida so that we 
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would not expect to find symptoms dis- 
guised through climatic or soil differ- 
ences. Fourth, there were good labora- 
tory facilities made available by the 
Argentine government and excellent co- 
operation was offered. Fifth, Concordia 
was a relatively large city of forty or 
fifty thousand population and close to 
Buenos Aires. Sixth, it was accessible 
by commercial plane service, to the new 
area where the disease was just getting 
started and it would be possible to follow 
its progress in this area rather readily. 
Finally, and not least important, there 
were a great many other diseases and 
insects present in the groves which are 
not now present in Florida and which 
have been giving us some concern. As a 
result it is possible lor any men we send 
there to work to become thoroughly con- 
versant witli a large number of distrises 
and insects which might at some later 
date appear in Florida and th{*y would 
be al)l(‘ to recognize them immediately. 
This training w'ill give ns men better 
(jualilied for the carrying on of disease 
and insect work than we could possibly 
get in any other way as well as giving 
us a considerable body of information 
concerning not only tristeza but other 
insects and diseases which may in the 
future cause us trouble. 

As a result of the mixture of rootstocks 
it was possible by survey and detailed 
grove observation to classify sweet 
orange, Rough Lemon, Poncirus trifoli- 
aia. Cleopatra mandarin and probably 
sweet lime as resistant stocks which 
could be used for oranges and grapefruit. 
The sour orange, of course, was known 
to be highly susceptible but it was also 
noted that trees on grapefruit root were 
dying, and this has been confirmed by 
laboratory and quarantine cage work by 
DuCharme and grapefruit stock is now 


considered a susceptible stock as far as 
oranges and mandarins are concerned. 

This work was made relatively easy 
by the mixture of rootstocks used and 
relatively certain because it was possible 
to observe groves on all of the stocks 
mentioned as resistant in areas where the 
disease had wiped out trees on sour 
orang(‘ stock at least six or eight years 
previously. Sweet lime was found to be 
affected by another disease and is be- 
liev^ed to be immune to the affects of 
tristeza but not otherwise satisfactory 
because of the unfavorable experience 
that they have had with it in Argentina 
and Palestine. 

Similar field observations on actually 
iiifectc^d groves in the various areas have 
shown that oranges on sour orange 
usually die out with tristeza before man- 
darins on sour orange or grapefruit on 
sour orange show the effects of the 
disease. Thus, in the (Concordia district, 
the sweet oranges were practically all 
affected and either dead or in the last 
stages of decline before much of the 
effects of the disc'ase wen' noted in man- 
darins and grapefruit but in the .space 
of about three years in the neighborhood 
of a million mandarin trees were wiped 
out in this area. This differential in 
time of attack has led numerous areas to 
the belief that both grapefruit and man- 
darins on sour orange were immune, but 
observations in all of the districts in 
Argentina that have already been at- 
tacked indicate that this is merely a mat- 
ter of time rather than a matter of re- 
sistance. 

In connection with the terms ‘resist- 
ance” and “susceptibility” it should be 
noted that “resistance” in this case refers 
to “resistance” to the effects of the 
disease. It has now become apparent 
that the disease can infect sweet orange. 



18 


FLORIDA STATE HORTICULTURAL SOCIETY, 1948 


grapefruit, mandarin and lime trees on 
any rootstock, but only those on certain 
stocks show the decline. Buds of trees 
on other stocks which have been infected 
with the virus, however, can transmit the 
\’irus to uninfected trees and insects 
feeding on such infected plants can also 
transmit the virus. Thus, the terms 
“susceptible” and “resistant” should be 
used with care because all varieties of 
oranges, grapefruit, mandarins, and 
limes appear to be susceptible to infec- 
tion by the virus but certain combina- 
tions are “resistant” to the bad effects of 
the infection and certain combinations 
are “susceptible” to the adverse effects. 

While Messrs. DuCharme and King 
have been carrying on work in Concordia 
the writer has attempted to keep in 
touch with the work on quick decline in 
California to determine to what extent 
the disc*ase there parallels the tristeza 
disease in South America. Since there 
is a great deal of interest in the compari- 
son between these two diseases, the 
writer will attempt to summarize the 
comparison as it stands at the present 
time. 

In both cases the disease is due to a 
virus. In South America the virus is 
known to be transmitted by buds and in 
the field by the black citrus aphid; while 
in California the virus can be transmitted 
by buds but, while presumably there is 
an insect vector working in the field up 
to the present time none has been identi- 
fied. The incubation period is appar- 
ently relatively long in California 
disease and short in the South American 
disease. In the case of tristeza infected 
buds placed in small sour orange seed- 
lings have shown a differential in growth 
within 120 days when compared with 
growth of healthy buds placed in sour 
orange seedlings of the same size. In 


California, so far, the use of diseased 
buds in small sour orange seedlings has 
not shown any marked growth symptoms 
even in two years and for identification 
they use large numbers of buds inserted 
in the trunks and branches in small 
nursery trees budded on sour orange 
stock. The period required for symp- 
toms of the disease to appear being 
about as much as seven to nine months, 
this difference is not conclusive since it 
might be due to the cooler weather in 
California. The rate of spread is very 
rapid in the tristeza disc^ase in South 
America but much slowei in quick de- 
cline in California. In the latter case 
the disease is known to have been active 
since about 1938 and up to the end of 
this year probably about 150,000 trees 
will have shown evidences of the 
disease. In the case of tristeza that many 
trees have been killed in a single grove 
district inside of three or four years aftei 
the infection has started and usually 
within an individual grove most of the 
orange trees on sour orange will be in 
advanced stages of decline or dead by 
the end of three years whereas in the 
case of quick decline a much greater 
number of years has been required to 
affect all the tr^es within a single plant- 
ing. This may be due to the presence of 
a much more active vector in South 
America rather than to a difference be- 
tween the viruses. Tristeza is known to 
affect trees of orange, grapefruit, man- 
darin, and lime on sour orange and 
grapefruit stocks whereas the work to 
date in California has shown only sweet 
orange on sour orange to be affected. 
This may be due in large measure to the 
lack of trees on other stocks than sweet 
and sour within the area where the 
disease occurs. Later work may change 
this and show other stocks and other 
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tops to be affected. In tristeza two 
types of decline are noted; one, a slow 
type in which the trees decline slowly 
over a number of years and frequently 
do not die but remain weak and unpro- 
ductive; and a fast type in which the 
trees decline in a few days and die 
almost immediately. Somewhat of a 
parallel exists with Quick Decline, and 
both types of decline, fast and slow, ap- 
pear to be present. Lemons budded on 
sour orange appear to be immune to 
effects of the disease in both cases. 

It will be noted that the diseases line 
up generally in most details that have 
been worked out and time may prove 
them to be the same. At any rate they 
are very close to each other in character. 
The slow rate of spread in California 
may be due to lack of an efficient vector 
and the cool climate may account for a 
slower reaction within the tree itself. 
Until some more details have been 
worked out for Quick Decline to parallel 
with the details that haNc been worked 
out for tristeza, it is going to be difficult 
to be certain whether they are exactly 
the same or differt'iit strains of the same 
tvpe of \’irus. Since different strains of 
many viruses exist it would not be 
surprising if they turned out to be some- 
what different. 

The slowness with which trees sus- 
pected of having Quick Decline can 
lx* confirmed or eliminated by the use 
of budding techniques has disturbed us 


somewhat. We had hoped to set up 
quarantine facilities at Lake Alfred for 
identifying suspicious cases brought to 
our attention and DuCharme’s work on 
tristeza indicated that this was highly 
feasible, but it would appear in the case 
of Quick Decline that a much longer 
period would be required and this would 
tax any ordinary quarantine facilities. 
This work is being done in the open in 
California within the quick decline area 
but we would not like to bring buds 
from suspicious trees in other areas to 
Lake Alfred or, in fact, to any other 
point unless we had a completely isolated 
location or could do the work in quaran- 
tine cages. It is extremely important, 
however, that we start some sort of a^ 
checking program so that we could 
identify the disease before it became 
widespread if and when it might be 
brought into the state. 

Work is also in progress in Argentina 
to determine to what extent the progress 
of the disease may be delayed once it 
has started in an area. This is based on 
our idea that with early identification 
we might be able to contain the disease 
within its original area for a number of 
years and thus give more time for re- 
planting in other areas. We believe that 
if all the possible insect vectors are 
known we could be rigid control pro- 
grams plus a stoppage of budwood 
movement delay progress of the disease 
tor a long time. 
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1. Behavior of a number of citrus varieties as stocks for sweet orange and 
grapefruit, and as scions over sour orange rootstock when 
inoculated with the tristeza virus.’ 
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A prelimiiuuy report of work at Cam- 
pinas, Brazil, on the tristeza disease of 
citrus was presented by C^. W. Bennell 
and A. S. Costa and pnhiislied in the 
1947 proceedings of the Florida State 
Horticultural Society. A more detailed 
account of their cooperati\ e work is now 
in manuscript form entitled “Tristeza 
Disease of (atriis" and will appear in 
an early issue of the Journal of Agricul- 
tural Research. Their work has dem- 
onstrated conclusively that the tristeza 
disease is caused by a \ irus. They ha\'e 
also shown that the disease is transmis- 
sible by budding and they amply con- 
firm the transmissibility of the virus by 
the black aphid. Aphis citricidus Kirk. 

The })resent j^rogress report deals pri- 
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script. 
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“Pathologist, In-stituto Agronomico do Estiulo de Sao 
Paulo, Campinas, Brusil. OfBeial Collaborator, U. S. 
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marily with the behavior of a number 
of citrus varieties as rootstocks for sweet 
orange and grapefruit, and as scions over 
sour orange rootstocks, when inoculated 
with the tristeza vims. Although some 
experimt'iits have been carried out under 
controlled screenhouse conditions, the 
larger and more extensive ‘ L\sts are being 
conducted in two nursery plantings in 
the field. The first planting is called the 
Stock Test, in which sweet orange and 
grapfdruit varieties are Ix'ing used as 
scions ov (T as many different v arieties of 
citrus seedling stocks as can be establish- 
ed. The second planting is known as the 
Sour Test, in which each of the citrus 
varities, used as stocks in the Stock Test, 
are used as scions ovtt sour orange 
rootstocks. This report describes thc^ 
methods of procedure employed and pre- 
s(*nts current results from the nursery 
field tests that are still in progress. 

Meitiods of Procedure 

Seed Sources^. Under the direction of 
Dr. Frank Gardner and through the cit- 
rus stations of the U. S. Department of 
Agriculture in Florida and Texas and 
through the cooperation of the* Citrus 
Experiment Station in RivT'rside, Cali- 
fornia, seed of 191 citrus varieties and 
relatives for use in the Stock Test have 
been sent to Campinas, Brazil. This 
progress report includes results obtained 
to date on 79 varieties that have been 
subjected to the tests. 

Seed of an additional 51 varieties for 
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ihc Stock Test have been f)btained in 
Brazil, largely from the Citrns Experi- 
ment Station at Limeira and through the 
kind cooperation of Dr. Silvio Moreira, 
Headquarters Department of Horticul- 
ture, Institute) Agronomico. Seed of a 
few odd varietif^s was secured from the 
Deodoro Experiment Station, Rio de 
Janeiro, from plants that had hovn estab- 
lished from seed sent to Brazil by Dr. W. 
T. Swingle. 

Sour orange sc'C'ds ust'd in the Sof/r 
Test have largely been obtained locally, 
although some seed e)f th(' 15 xarielies 
of sour orange sent from the United 
States have also been used. 

Screcnhotise and Field Plantings. xAll 
seed recei\ed ha\(^ Ixvn planted in flats 
and held under screenhouse conditions 
As soon as the plants developed suffi- 
cient! v, they have been transplanted first 
to clav ]M)ts and subse(|iu'ntly to the 
Stoc‘k T(\st or th(' Sour Test nursery 
plantings. The rows in the first nurs(u*v 
plantings W(*re made' oiu' Tuc'h'r apart 
and four meters in length. Filtec'U 
plants were placcnl in each row. When- 
('ver possible in the' Stock Test, 30 ])lants 
or two rows of each variety we re estab- 
lished. The first planting in the Stock 
T(*st nursery was made in August 1947. 
The plant growth in general has been 
very good and budding 0 ])(‘rations were 
undertaken in the latter part of January 
and the first of February 1948. 

Varielics used as scion. In testing the 
b<4iavior of citrus varie'ties as rootstocks 
for swec't orange and grapefruit, the fol- 
lowing general plan was adopted. On 
the \'aiic;ties having 30 buddable plants, 
5 were budded with buds from seedlings 
of Barao, a standard Brazilian variety of 
sweet orange and herein designated as 
Barao A, 5 yvith Barao buds taken from 
orchard trees that were apparently 


healthy but known to be definite carriers 
of tlu' tristeza virus and herein desig- 
nated as Barao B, 5 with buds from Va- 
lencia sweet orange seedlings, 5 with 
buds of Leonardy grapefruit seedlings 
and 5 with buds from Duncan grapefruit 
seedlings. In the case of the Barao A, 
Valencia, Leonardy, and Duncan seed- 
lings, all plants nsc'd as a source of buds 
were grown from seed under screen- 
house conditions and were virus free. 
The 5 rennaining plants of the 30, were 
not budded but were allowed to develop 
as unbudded seedlings. In instances 
where the varieties did not ha\^e 30 bud- 
dable plants, it was decided to bud as 
many plants as possible and to follow 
the ord(‘r giyx'n in the general plan 
above. 

The seh'ction of the Barao sweet 
orange' as a top in the tests was based 
on previous (‘xpc'rience with this varit'ty. 
It w^as knowai to be a variety that was 
susceptible to tri.steza and that showed 
(‘arly recognizable' disease symptoms 
o\'cr sour orange rootstocks. Also with 
this varietv both healthy and viruliferous 
buds were available and could be used 
on the various rootstocks tested, in order 
to ol)S('rye any difference in reaction 
that might rc'sult. The more important 
t'c'onoinic variety of sweet orange, 
Bahian inha would have been used in 
these comparative tests but virus free 
buds wore not available. 

It was thought that observable differ- 
euc'es in growth of viruliferous and 
le.'althy buds on similar rootstocks might 
occur and might throw some light on the 
following questions: 

I. Would tristeza disease appear any 
sooner or show any di.stinctive symptoms 
over a specific rootstoc'k when the top 
growth developed from a viruliferous 
bud as compared with top growth de- 
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velopecl from a healthy bud that was 
subsequently inoculated? 

2. Would any one of the varieties 
react in such a manner that it might 
serve as a means of indicating that the 
buds employed were carriers of the 
tristeza virus? 

3. Would the use of viruliferous buds 
afford any protection and modify symp- 
tom expression in comparison with a 
possible shock effect and more drastic 
symptoms following the inoculation of 
healthy plants? 

4. In areas where only virus-infected 
budwood is available would the citrus 
growers have to establish a virus free 
source of buds or could they use infected 
buds to establish a new orchard over 
tolerant rootstocks? 

The chief reason for selecting Valencia 
sweet orange as one of the tops in this 
rootstock test was so that experience 
could be obtained with a variety of sweet 
orange that is used in the citrus trade in 
the United States and at the same time 
known to be susceptible to the disease in 
California known as “Quick decline.” 
The tristeza disease and “Quick decline” 
have many characteristics in common. 
It is desirable therefore to test compar- 
able plant material so that as informa- 
tion is gained on the “Quick decline” 
disease on various rootstocks, more de- 
tailed comparisons of reactions of both 
diseases can be made witVi greater cer- 
tainty. 

Grapefruits were selected as tops in 
this test because of their economic im- 
portance and because experience in 
Brazil indicated that the reaction of 
grapefruits to the tristeza disease might 
possibly be somewhat different from that 
of the sweet oranges. The use of Leon- 
ardy and Duncan grapefruits was due in 


large part to the fact that some budwood 
of both these varieties was available. 

The Sour Test nursery planting was 
started in 1947. The distance of plant- 
ii»g was essentially the same as in the 
variety Stock Test nursery. The plan 
has been to establish 5 plants of each 
variety over sour orange rootstocks and 
to observe their behavior following in- 
oculation wth the tristeza virus. 

Sources of Tristeza Virus Inoculum, 
Since previous experience had shown 
that aphids could be used as a rapid 
means of inoculating citrus plants with 
the tristeza virus, steps w^ere taken to 
secure the large number of viruliferous 
insects necessary to inoculate over 3,000 
stock-scion combinations with more than 
100 aphids per plant in the Stock and 
Sour I'ests. Through the cooperation of 
Dr. Morcira, apparently healthy but 
virus-carrying Barao sweet orange trees 
in the orchard of the Instituto Agrono- 
mico, were cut back so that new growth 
could develop. Aphids were then 
brought in and allowed to breed on this 
new growth for one or two weeks, until 
the young twigs were practically covered 
with them. The aphid-infested twigs 
were then picked off of the Barao carrier 
plants and placed on the nursery plants 
to be inoculated In order to fasten the 
twigs bearing the aphids on to the plants 
being inoculated on windy days, paper 
clips or string were used with success. 
As soon as the leaves on the detached 
twigs began to wither, the aphids 
crawled off on to the plants being inocu- 
lated and started to feed. It was noticed 
that the aphids established themselves 
best on plants having very young term- 
inal growth, thus increasing the chances 
of disease transmission to such plants. 

When it was found that additional 
sources of aphids would be needed a 
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survey was made in the vicinity of 
Campinas. Three relatively large 
sources of aphids were found in orchards 
where tristeza disease was prevalent. 
Tests of randomized samples of aphids 
from these sources were made using 
plants of the susceptible combination of 
sweet orange on sour orange rootstocks 
to t'stablish that aphids from these 
sources were able to transmit the disease. 
The results showed that the aphids were 
carriers of the tristeza virus and so a por- 
tion of the Stock and Sour Tests were 
inoculated wth aphids from these 
sources. 

Aphid inoculations of all plants were 
carri('d out in April and May of 1948 and 
all plants that showed no positive symp- 
toms of tristeza were reinoculated in 
July and early August. 

Behavior of Various Stock — Scion 
Combinations iNocui.ArED With 
riiE Tristeza Virus 

It should be kept in iniud that the in- 
formation in this progress report is ba.scd 
on observations and on specific data ob- 
tained from readings taken through 
Augu.st 1948. The tests are still in prog- 
ress and it can be expected that there 
will be further additions and possibly 
some changes as the plant material and 
disease symptoms develop and as further 
observations are made and information 
obtained. 

An attempt has been made in Table 1 
to organize the citrus varieties by gen- 
eral botanical groups and from the data 
presented it is evident that there has 
been some common reactions within 
these groups. 

Sweet Oranges. The Barao and Valen- 
cia sweet orange tops and the Duncan 
and Leonardy grapefruit tops have 
shown no tristeza disease symptoms over 


the sweet orange varieties. Pineapple, 
Valencia, Florida Sweet Seedling, Ham- 
lin, and Parson Brown as rootstocks. All 
three varieties of sweet orange. Pine- 
apple, Valencia, and F'lorida Sweet Seed- 
ling as well as the three varieties of 
grapeiruit, Leonardy, Foster, and Dun- 
can, when used as scions over sour root- 
stocks have shown symptoms of tristeza 
disease. 

Lemons. In the lemon group there 
were only 4 varieties included in the cur- 
rent tests and it is of considerable inter- 
est to note the distinctly different reac- 
tions that have been obtained. The 
Barao sweet orange tops over Harris 
lemon as a rootstock, have shown tristeza 
disease. Similarly both Barao and Va- 
lencia sweet orange tops over Lemon 
P. 1. 136469 as a rootstock, have shown 
tristeza disease. In contrast the various 
.sweet orange and grapefruit tops over 
Columbia sweet lemon and Sweet 
Lemon P. I. 1158 as rootstocks, showed 
no tristeza disease symptoms. 

The results of tests of these lemon 
varieties as tops over sour orange root- 
stocks are not definite at this time except 
in the case of the Columbia sweet lemons 
which as tops over sour orange show 
tristeza disease .symptoms. 

Mandarins, Tangerines and Hybrids. 
The growth of Barao and Valencia sweet 
orange tops and the Leonardy and Dun- 
can grapefruit tops over the 17 varieties 
of mandarins and tangerines tested has 
been apparently healthy as noted in 
Table 1. At the same time it can be seen 
that all of the varieties of mandarins, 
tangerines, and hybrids listed in this 
group and tested as tops over sour 
orange rootstocks have been found to 
show definite symptoms of tristeza 
disease. 



TABLE 1 

Results from Inoculation of Various Citrus Stock-SciOxN Combinations with the Tristeza Virus in Brazil" 
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Tan^clos. In the case of the first 9 
varieties of taiigelos listed in Table 1, 
all tlu‘ sweet orange and grapefruit tO]5s 
tested over these varieties as rootstocks 
have to date* develop(*d apparently 
healthy growth. In contrast to this the 
sweet orange and grapefruit tops so far 
tested over the Thornton, Watt, Pina, 
and Tangelo 52018- W-2F, as rootstocks, 
have shown tristeza disease symptoms. 

All of the tangelos tested to date as 
tops over sour orange rootstocks have 
shown tristeza disease symptoms. 

Tan^or. Only one tangor has been 
tested and this only as a top (wer sour 
orange rootstock in which instance it 
was found to show definite symptoms of 
tristeza disease. 

Sour and Bittersweet Oranges. The 
sweet oranges Harao and Valencia, and 
the grapefruits Leonardy and Duncan, 
as tops over 15 sour orange varieties as 
rootstocks, have shown tristeza disease 
symptoms. On the other hand all of 
these 15 varieties of sour oranges, as tops 
over other sour oranges as rootstocks, 
have developed apparently healthy 
growth. 

Pummclos and Shaddocks. The .sweet 
orange and grapefruits tested as tops 
over the 8 varieties of piinimelos and 
shaddocks listed have shown .symptoms 
of tristeza disease. 

These 8 varieties when developed as 
tops over sour orange rootstocks have 
shown some variations in their reactions. 
The Nakorn pummelo, Cuban shaddock, 
and Flemnning’s shaddocks ha^ve shown 
definite disease symptoms. In the ca.se 
of other varieties it would seem desirable 
to await lurther developments in the 

'SwiiiKlf, W. T., Bi>taTiy of Citrus. In Wobber and 
D.'ituhelof, The Citrus Industry; California UniversiK 
Press. I94.S. 


current tests bt'fore making a definite 
classification as to their reactions. 

(Grapefruits. At th(‘ present time we 
can report on only 4 varieties in the 
grapefruit group but additional varieties 
are Ix'ing grown for subsequent te.sting. 
Of the varieties tested the reactions of 
tht' Leonardy and the Duncan are of 
particular intere.st because they hava^ 
lx‘en used as tops ovT'r a large number 
of other citrus varic'tics as rootstocks and 
thus it has been possible to compare and 
note some differences in their reactions. 
In general, over nontolerant rootstocks 
such as .sour orange, the symptoms of 
tri.steza have been more striking and 
have appf^ared sooner on the Leonardy 
grapefruit tops than on the Duncan 
grapefruit tops. In contrast when these 
grapefruits were used as rootstocks the 
tri.ste/a disease' symptoms were mon^ 
distinct and appeared sooner on the 
.sweet orange tops over Duncan than on 
comparable tops over the Leonardy 
variety. These differences in reactions 
may eventuallv lead to a better under- 
.standing of the tristeza v irus in n'lation 
to ho.st responses. 

The Poorman’s orange has been in- 
cluded in the grapefruit group because 
il is said to be p. grapefruit and is some- 
times called Ne'w Zealand Grapefruit, or 
Indian Pomelo'. (Certainly its reactions 
to the tristeza virus would indicate that 
it is closer to the grapefruit than it is to 
the sweet orange group. This perhaps 
illustrates the importance of genetic and 
physiological differcuices that may play 
an important part in plant variety re- 
sponses to the tristeza disease. 

Cdfrus Jongispina. The Barao sweet 
orange tops over Citrus longispina as a 
rootstock show only indistinct or mild 
sym])toms that may or may not develop 
later into typical tristeza .symptoms. 
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This varie'ty has heen inchidod in this re- 
port because it is an odd variety and the' 
symptoms of triste/.a on dints lon^i- 
spina tops over sour orange* r()e)tstocks 
are definite. 

Voncirus trifoliala and Hybrid. As a 
whole the growth of Vancirtts and the 
hybrids of Foncirus in Campinas has 
bet*n comparative'ly slow, thus the tests 
e)f the varieties in the'se gre)ups has been 
somewhat retarded. As shown in Table 
] the growth through August 1948 of 
the* sweet orange and grapefruit te)ps 
eiver P. Irifoliafa has remained apparent- 
ly healthy. Likt'wise the growth of 
F. trifoliaia over sour orange as a root- 
stock has remained apparently healthy. 
Also the growth of the sweet orange and 
grapefruit to])s o\'er the citrunges and 
citnimt'los in the combinations as noted 
in Table 1 have remained apparently 
healtliy. In contrast to this apparently 
healthy growth is the development of 
tri.steza diseases symj^toms on the Saim- 
ck*rs and Husk citranges and on 
Citrangor P. 1.42681 when these varieties 
are grown as tops o\'er sour rootstocks. 
Tlu^ plant reactions in this group are b('- 
ing followed with considerable* intere.st 
and although it is too (*arly to reach defi- 
nite conclusions it seems likely that some 
may prove to be satisfactory rootstocks 
at least as measured by the apparently 
healthy development of sweet orange 
tops in the ]^resence of the tristeza 
di.sease. 

ForiuncUa Hybrid. The Harao and 
Valencia sweet orange, and the Duncan 
grapefruit, tops over Nippon kumejuat 
as a rootstock have shown early and 
severe symptoms of the tristeza disease. 
It may be said that the disease symptoms 
have even been more striking over Nip- 
pon than they have been over some of 
tlje sour orange rootstocks. 


Unclassified. The citrus variety re- 
ceived und(T the* name Natsu Mikan has 
deveIopi*d definite symptoms of tristeza 
when buddt'd and grown as a top over 
sour orange* rootstocks. When Natsu 
Mikan was used in the tests as a stock 
for the Harao and Valencia sweet orange 
and the Leonardy and Duncan grape- 
fruit tops, the development of (juestion- 
al)le mild disease symptoms followed. 
The further development of symptoms or 
n*cov(*ry will be follow(*d with interest. 

Discussion 

Although the tristeza disease of citrus 
and the “quick decline” of sweet orange 
trees mav not be ('xactlv the same, their 
similarities and potential importance are 
such that citrus growers are justified in 
expressing great concern and in having 
sp(*cial interc'st in the tests that are being 
(‘arri( d out cooperatively by the Instituto 
Agronomico de Sao Paulo, and the 
United States Department of Agricul- 
ture, Division of Fruit and Vegetable 
(kops and Diseases, at Campinas, Brazil. 
It is the purpose of this di.scussion to 
point out some aspects of the current in- 
v(\stigations that should be of interest 
and value to the citrus growers and to 
oth('r scic'iitific workers who may be con- 
cerned with studies of tristeza or a 
similar virus disease of citrus. 

With rc'spect to efficiency in the 
methods employed in the testing of 
citrus varieties as rootstocks, it was 
found that results were obtained in a 
relatively short time (3-5 months from 
date of budding) when buds from a 
virus iidVcted but apparently healthy 
sweet orange tree were employed. 
When buds from virus free seedlings 
were <*mployed it was considered desir- 
able to wait for the development of one 
flush of growth before inoculating with 
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viruliferoiis aphids. This prolonged the 
time retjuired to obtain results (5 
months and more from date of budding) 
aiid involv('d the additional work of col- 
lecting aphids and making the inocula- 
tions. 

By using both \iruliferous and non- 
viruliferous buds of the Barao sweet 
orange it was hoped that we might ob- 
serve some early reactions on some speci- 
fic stock-scion combination that could 
serve as a rapid and accurate diagnosis 
of the presenc e or absence of the tristeza 
virus. Caireful records were taken of the 
budding success and at first it was 
thought there were certain stocks that 
might possibly serve as test plants be- 
cause of the poor take of viruliferous 
buds. However, repeated test buddings 
indicatc'd that the budding success or 
failure was due to other factors and 
could not be directly related to the 
prescncc‘ or absence of virus in the buds 
u.s(»d. 

In the present tests it was observed 
that the first flush of growth from viruli- 
ferous sweet orange buds even over 
sour orange rootstocks, was usually ap- 
parcTitly healthy. In fact early growth 
records on the development of these 
viruliferous buds indicated that the sour 
orange rootstocks were particularly good 
stocks for the Barao sweet orange. How- 
ever this advantage in growth of the 
sweet orange top over sour orange root- 
stocks came to an abrupt halt whcm the 
symptoms of the tristeza disease ap- 
peared. 

The experience gained, however, in 
the use of viruliferous buds in the .stock 
tests indicates that in areas where the 
tristeza disease occurs a grower could 
use infected buds to establish a new 
orchard provided he uses tolerant root- 
stocks such as found in the sweet orange 


and mandarin groups. This knowledge 
is of value c.specially in areas where the 
disease is prevalent and to growers who 
have a particular variety of sweet orange 
that they wish to continue producing. 
Under tristeza disease conditions the 
securing or developing of a source of 
virus free buds would be expemsive and 
fortunately this would not appear to be 
necessary. 

It is important to realize that sweet 
oranges regardless of rootstocks can be 
definite carriers of the tristeza virus and 
where tlie disease occurs it may be ex- 
pected that sooner or later all of the 
sweet orange tops in an orchard may 
become infected. Once the tristeza virus 
has become established in an area its 
eradication would be extremely difficult 
if not impossible. The only solution to 
the problem at present rests on the basis 
of using tolerant rootstocks over which 
swet't oranges may develop in an ap- 
parently healthy condition in spite of 
virus infection. On the basis of this con- 
cept an analysis of the general reactions 
to date by citrus groups should be of in- 
terest. It should help to indicate which 
groups an* most likely to furnish varieties 
or hybrids that could serve as tolerant 
rootstocks over which sweet oranges and 
grapefruits could develop in spite of 
tristeza virus infection. 

In the following attempt to analyze 
the reactions of citrus groups to the 
tristeza virus the reactions secured in 
both Stock and Sour tests have been used 
because they afford two means of mea- 
suring and comparing the citrus variety 
re.sponses. 

Only 4 lemon varieties were included 
in the first group of plant material tested 
but it is of interest that in the Stock 
test results reported in Table 1, 2 of the 
lemon varieties have been found to be 
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tolerant rootstocks and 2 have been 
found to be uontolerant stocks. Unfor- 
tunately the testing of these varieties 
over sour orange rootstocks has not been 
completed. It is, however, worthy of 
note that the Columbia sweet lemon has 
shown definite tristeza symptoms over 
sour orange as a rootstock. This is not 
the type of reaction expected of true? 
lemons such as Eureka, for in orchards, 
the Eureka lemon has been observed to 
develop well over sour orange rootstock 
even in areas where tristeza disease is 
prevalent. The finding of di.stinctly dif- 
ferent types of reactions in the presently 
tested lemon varieties suggest that these 
varieties differ apprc^ciably. It may be 
that a more detailed knowledge of their 
genetic origin would help to clarify these 
differences. In any event the testing of 
additional lemon varieties aj^pears to be 
desirable and is being carried on. 

The consistent reaction of the sweet 
orange and mandarin varieties tested is 
of special interest and importance. So 
far in the Stock tests all varieties have 
been found to b(' tolerant rootstocks 
while in the Sour test all have been 
found to show triste/a symptoms over 
sour orange rootstoc‘ks. If there are any 
sweet oranges or mandarins found that 
do not in subsequent tests show disease 
symptoms over sour orange rootstocks 
they would then be intere.sting and im- 
portant exc(*ptions. 

The testing of the pummelos, .shad- 
docks and grapefruits is not yet com- 
pleted but the results to date in the .stock 
test show that none of the varieties 
tested could be considered as satisfac- 
tory stocks for either sweet oranges or 
grapefruits under tristeza conditions. 
The fact that many of these varieties 
have also shown tristeza disease when 
developed as scions over sour orange 


rootstocks, and that they are nontolerant 
as rootstocks for sv/eet orange, helps to 
distinguish them as having reactions dis- 
tinctly different from those encountered 
in the Lemon group or in the sweet 
orange and mandarin group, and is also 
different than that encountered in the 
tests of sour orange varieties. Again it 
should be noted that the tests, especially 
the Sour tests, are not yet completed for 
the pummelo and shaddock varieties so 
that final judgment of varietal reactions 
cannot be made except where positive 
disease symptoms have' been observed. 
It would seem, however, that the find- 
ing of tolerant rootstock among the pum- 
melos, shaddock, or grapefruits would 
not be as likely as in the mandarin, sweet 
orange, or lemon groups. 

Having in mind the general reactions 
oljserved to oc*cur in the mandarin group 
which has yieldc'd tolerant rootstocks 
and in the grapefruit group which has 
given nontolcTant rootstocks, it is of in- 
tere.st to observe th(' results secured 
from the testing of a number of tangelos. 
Certain of the tangelos appear to follow 
the reactions characteristic of one partmt 
Citrus paradisi (grapefruit) and show 
distinct symptoms of tristeza when used 
as a stock for sweet orange. In contrast 
other tangelos appear to follow the re- 
action of the other parent. Citrus 
rx'lictilata (mandarin) and to date have 
served as good stocks for sweet orange 
in spite of inoculations and even in the 
case where viruliferous Barao B buds 
were used. In comparison with these 
two types of reaction in the Stock test, 
all tangelos tested to date as scions over 
sour orange rootstocks have shown 
tristeza disease symptoms. 

From the discussion above and from 
the data pre.sented in Table 1, it can be 
seen that there are several types of re- 
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lilted reactions when thf‘ results <»f the 
Stock and Sour tests are cennpared. 
These c‘()inparati\'e reactions may be out- 
lined as shown in table above. 

The above outline is admittedly in- 
complete but it does offer a framework 
on which to differentiate the compara- 
tive reactions and as the studies progress 
more sj^ecific data will be obtained and 
it seems t'ntirely possible that we will 
find some citrus varietii'S that may show 
symptoms of tristeza even as imbudded 
seedlings. 

On the basis then of the results 
secured up to the present time it would 
seem that the continued testing of man- 
darins, lemons, tangelos and trifoliate 
orange as rootstocks for sweet orange 
and grapefruits is definitely worthwhile. 
In addition the securing of distinct reac- 
tions in hybrids such as the tangelos and 
as indicated by the early results in the 
Poncirns hybrids strongly suggests the 
desirability of securing or making crosses 
between mandarins and sour orange and 
between sweet oranges and sour oranges. 
It might then be possible to find a 
hybrid that would combine the desirable 


characters of the sour orange, such as its 
resistance to gummosis and foot rot, with 
the desirable tolerance to the tristeza 
\'irus. The careful de\ eloprnent of such 
crosses and their subsequent testing ap- 
pears to be very much worthwhile. 

Th(' result presented in this progress 
report indicate that when the tristeza 
virus enters and spreads in an area one 
may expect that practically all commer- 
cial varieties of citrus over sour orange 
rootstocks, with the exception of certain 
lemons, will sooner or later become 
diseased. At the same time, however, 
the results obtained indicate that the 
commercial citrus varieties over sweet 
orange and mandarin, and probably over 
some hybrids, may not suffer iwen 
though thvy become infected with the 
tristeza virus. As the work in the Stock 
and Sour Tests here in Campinas pro- 
gresses and as additional observations 
and data are obtained they will be pre- 
sented in subsequent reports. It is also a 
part of the definite plan of the Instituto 
Agronomico to transplant the tolerant 
stock scion combinations to the orchard 
where their development and behavior 
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with respect to tristeza can be followed 
over a longer period of time and where 
their resistance to other diseases and 
their suitability for culture in brazil can 
be studied. 

Summary 

The methods and procedures em- 
ployed in the establishment of the 
Citrus Stock Test and the Sour Test are 
briefly described. Data are given on the 
presence, or absence, or questionable 
occurrence of tristezii disease symptoms 
on 345 citrus stock scion combinations 
following inoculation with the tristeza 
virus. 

The swec't orange and mandarin and 
tangerine varieties tested ha\’e to date 
proved to be tristc*za-tolerant rootstocks 
for the \ arious sweet orange and grape- 
fruit varieties employed as tops even 
though the plants ha\'e been inoculated 
and are carriers of tht' tristeza virus. 

Results from the present tests show 
that none of the 15 ^arieties of sour 
orange tested could be considered as a 
satisfactory rootstock under tristeza 


disease conditions. Likewise it is indi- 
cated that the grapefruits, shaddocks, 
pummelos and some lemons, some tan- 
gelos, and the kumquat hybrid tested 
would not be satisfactory rootstocks for 
sweet oranges or grapefruits when sub- 
ject to tristeza virus infection. 

The distinctly different reactions ob- 
tained in tests with the lemon varieties 
and especially wth the tang<do varieties 
and early results in the Foncirm and 
Foncints hybrid groups indicates the de- 
sirability of including in the tests known 
hybrid crosses especially between man- 
darin atid sour orange and between 
sweet and sour orange. 

The current tests are being continued 
and expanded to include other varieties 
and at the Instituto Agronomico it is 
planned to transplant the rootstucks- 
.scion combinations that show tolerance 
to the tristeza virus to larger field plant- 
ings where their subsequent develop- 
iiR'iil can be followed and wheTc their 
resistance to other disc'ase and their 
adaptability to local conditions can be 
studied. 


TRISTEZA DISEASE IN JAVA 


Dr. J. J. Ocuse 
Vnivcrsiiij of Miami 
Coral enables 

Florida horticulturists and citrus grow- 
ers are well aware of the danger of Quick 
Decliiu* disease to the groves that are 
the backbone of the State's agriculture. 
In one of liis last articles about the 
Tristeza disease in The Froccedin^s of 
the Florida State Hortieultural Society^ 
Dr. Walter Swingle wrote: ‘Tt is im- 
portant for citrus growers to be given as 
promptly as possible information as to 


stock adapted to all localities so that if 
any new rootstock trouble does appear 
they will know promptly what stocks are 
best for replacement. It is quite possible 
that State and Federal Experiment Sta- 
tions might be able to work out tech- 
niques for replacement of rootstocks that 
are beginning to fail.” 

Because of the concern of nie]i lik(' 
Dr. Swingle, 1 believe my observations 
in Java may be of interest to citrus spe- 
cialists in Florida. For a long time Indo- 
nesia has had a disease with about the 
same symptoms as Tristeza and though 
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horticulturists never definitely learned its 
exact cause, they did develop trees which 
successfully resisted the disease. 

When I arrived in Java in 1914, all 
citrus trees were obtained by marcots 
and seed. Oranges, shaddocks, man- 
darins, limes, lemons, and citrt)ns oc- 
curred locally all over Indonesia. Most 
of the oranges, manderins, lemons, and 
citrons grew at about 3,000 feet above 
sea level and the shaddocks and some 
s])ecial lowland manderins between sea 
level and 500 feet above. 

To insure faster and better propaga- 
tions, horticulturists started budding 
trials in 1915 and since shaddocks pro- 
duced the best growing seedlings, they 
used shaddock as a stock. However, 
within a years time, all oranges, man- 
derins, and lemons (most Khatta’s) 
budded on shaddock stock died in a 
chlorotic condition. This was ascribed 
to normal incompatibility. 

Then we obtained rough lemon (citro- 
nella) seeds from Australia, and in the 
years alter 1920, we budded all local 
oranges, mandarins, shaddocks, and im- 
ported orange varieties on rough lemon 
stock. 

At the same* time, 1 tried a very 
abundant fruiting sour mandarin as a 
stock. This stock, which grew a bit 
more slowly but produced when used as 
a stock a better (|uality fruit than rough 
lejnoii, was established by that time 
under the name of Japanese lemon. In 
some mountainous regions above 3,000 
feet, with a rainfall of about a hundred 
inches a year, gummosis occurred and 
attacked the sweet oranges on their own 
roots and also those on stocks of rough 
lemon and Japanese lemon. 

About 1930, we ordered from Florida 
new collections of oranges on sour stock 
and a large quantity of sour orange 


seeds. All imported oranges on sour 
orange stock died within 2 years after 
being planted. Some imported grape- 
fruits on sour orange stock, like Marsh 
Seedless, Duncan, McCarty, and Tri- 
umph, reached a height of 5 feet, but 
stopped growing, turned yellow, and 
began dying slowly. 

Budding experiments on sour orange 
grown from imported seeds gave no bet- 
ter results. During the last 25 years in 
Indonesia, the so-called Japanese lemon 
has always given very good results— 
second only to rough lemon. 

The Japanese lemon slock was not a 
strong grower, but it gave fruits of very 
good (jiiality, already 3-4 years after bud- 
ding with different orange varieties. 
Mandarins and shaddock v^arieties a year 
later, with the exception of one very 
good V ariety of a (Chinese mandarin with 
a thin skin, which fruited as a rule 3 
years after budding. It is highly prob- 
able that this so-call('d Japanese lemon 
is identical with the Kangpiir lime, de- 
scribed by Webber and Batchedor in The 
Citrus Industry on pp. 619 and 626-628. 

On page 60 of my book. Fruit mid 
Fruit Culture in the Dutch East Indies, 
1931, 1 wrote that the Jaj^anese lemon 
may be considered one of the forms of 
the Jarnbhiri group, described by Bona- 
via in his book. Oranges and Lemons of 
India and Ceylon, p. 60. 

It has a very sour pulp. The peel does 
not separate as easily as in most forms of 
(]itrus nobilis. In this respect it resem- 
bles the King Orange, Citrus nobilis. 
Lour, var typica (Fruits and fruit culture 
in the Dutch East Indies). In India the 
Jarnbhiri group has also been proved to 
possess excellent qualities as a stock. 

My conclusions do not agree with 
those of Dr. Bitancourt, the Director do 
Institute Biologico de Sao Paulo in 
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Brazil, who remarked to Dr. Webber 
(see The Citrus Industry p. 627) that the 
Rangpur lime some 15 years ago was one 
of the most commonly used rootstocks in 
Brazil. Its popularity was due primarily 
to its general use by nurserymen, who 
favored it because of its rapidity of 
growth and the ease with which good- 
sized nursery buddings could be pro- 
duced. Subsequent experience showed 
that the budded trees grew well for sev- 
eral years, then gradually slowed down 
in growth and declined. Thus in Brazil 
the Rangpur is no longer considered to 
be a satisfactory rootstock. 

According to Schultz (The Citrus In- 
(histry, p. 627), the Rangpur lime has 
given promising results as a rootstock in 
tests made by the Agricultural Experi- 
ment Station at Tucuman, Argentine, 
with scion \arietics of sweet orange, 
mandarin orange, and grapefruit. In 
comparison with trees grown on such 
rootstocks as sour orange, grapefruit, 
rough lemon, and trifoliaR* orange, the 
trees on Rangpur lime roots exhibited 
greater ^igor and greater resistance to 
hot winds and drought, were more pre- 
cocious and fruitful, and matured their 
crops earlier. These results, recorded in 
1938, were based on young trees planted 
in 1933. Schultz reported the results as 
only preliminary. 

Results from similar studies in Indo- 
n(\sia have been even more convincing. 
From 1920 until the Japanese invasion, 
Rangpur lime proved a very satisfactory 
stock in different parts of Indonesia. 
Hence, considering the threat of Tri.steza 
or Quick Decline diseases to citrus-grow- 


ing countries which have thus far 
escaped them, it seems important to re- 
member that the Japanese lemon or 
Rangpur lime has proved satisfactory in 
tropical countries with a marked infesta- 
tion of Tristeza. Another great ad- 
vantage of the Rangpur lime is that it 
apparently reproduces nearly true to 
type from seed. The colored drawing in 
my book. Fruit and Fruit Culture in the 
Dutch East, Indies, gives an accurate 
picture of the fruit as it appears in Java. 

We tested in later years many other 
citrus species and hybrids besides the 
Japanese k^mon. At this moment Tin 
still not sure what plantings in the ex- 
perimental plots survhed the Japanese 
occupation of Jax a. One species, which 
had already givtm promising results 2 
years before World War II, was a sour 
orange ty]>e, which was imported from 
the botanical garden in Faradenija, Cey- 
lon. Until the outbreak of war in Java, 
sweet oranges and mandarins grown on 
this stock had given no signs of Tristeza. 

This last information I got from Dr. G. 
J. A. Terra, mv successor as head of the 
division of horticultun' in Java in 1937, 
who was in Miami in 1947 on a study in- 
spection in the United Slates on drought- 
re.sistant annuals. 

Another stock tri(‘d in Java some years 
ago was the Cleopatra mandarin. Bud- 
dings from sweet oranges on the Cleo- 
patra mandarin remained in healthy con- 
dition, but our interest diminished be- 
cause the Cleopatra mandarin was a very 
slow grower at 3,000 feet. That is the 
height above sea level where most of our 
mandarins are cultivated. 



INSURANCE AGAINST A FOREIGN INVADER 


T. Ualph UomNSOxN 
Terra Ceia 

There are enemies other than linnian 
that at times have threatened our happi- 
enss and our economy if not our actual 
lives. We have bet^n liearinu; for several 
years past of the dread inroads of a nc‘w 
vims disease of citrus thaf has killed 
millions of bearing orange trees in South 
America. In Brazil it is called “Tristeza” 
—the sad disease. Sad it must be. In 
Clalifornia “Quick decline” appears to be 
something very .similar if not identical. 
Ill each case it kills only trees budded 
on the sour orange rootstock. Oranges, 
grapefruit, and tangeriiu's so biulded die 
in 3 to 5 years— h’mons, whc'ther scions 
or rootstock are immune. 

In South America it has b('('n demon- 
strati'd that the virus is spread by a 
single species of aphis, the “black aphis,” 
which is not known to exist in this coun- 
trv. However recent conversations with 
travellers who have come by air from 
South America readily dissijiate any false 
fuelling of security. Our plant inspection 
service is doing a line task in keeping 
out harmful insects and diseased plants 
but the task is becoming almost beyond 
human capacity, with the enormous in- 
crease in travel. A bouquet of flowers 
with a few apliis hidden away, or a 
stick of bootleggc'd budvv^ood suppos(*dly 
disease-fre(' miglit bring the dread dis- 
ease to our shores. Mention of the bud* 
wood brings to mind that a twig from 
an orange tree budded on an immune 
stock and to all appearances entirely free 
of the disease may yet be a corner of 
the v irus and capable of transmitting it 


to anotlier orange tree budded on the 
sour orange rootstock. There may prove 
to be insects other than the black aphis 
capable of transmitting the virus as is 
apparently the case in California. 

It is true that Florida is in the best 
strategic position of any large produc- 
ing citrus area in the world, since the 
great bulk of the Florida crop (about 
three-quarters ) comtxs from trc'es budded 
on stocks that make the plant immune 
to the virus disease— budded chiefly on 
the rough lemon rootsiock. Yet it is 
akso true that a great deal of our very 
finest fruit is derivt‘d from the .so-called 
hammock groves, whiTt* the .sour orange 
has been the favored rootstock since the 
earliest days of citrus plaining in Florida. 
The owners of tluvse line groves could 
ill afford to see them gradually vvupc'd 
out. Their replac’ement would be an 
e\tr<‘m(*ly expensive affair, and a great 
disa.ster to the State and to th(* Nation. 

Exjieriments have shown that if a tree 
expose'd to the virus infection is inareh(*d 
to an immune stock, such as the rough 
lemon, Cleopatra mandarin, s w e e t 
orange or citrange it may be sav ed from 
destruction— .provided this is done before 
the disca.se gets a firm foothold. 

Now the n‘ason for this paj^cu* is to 
dtvseribe a method of inarching that may 
be successfully apjilied to old bearing 
trees. The writer saw this method bc'ing 
used in a famous old grove near Lake 
Thonotosassa i?) I lillsliorough Caninty — 
the Belv'(*dere Crov e. The grove is own- 
ed by Mrs. S. B. Stebbins. This was in 
March jof 1934. The trees, about 69 
years old, had grown so large that they 
shaded the ground almost completely 
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Rough lemon seedling used as an inarch on an old orange tree, A novel feature is placing 
the inarch so high on the trunk, as explained in the test. 
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and footrot was beginning to take some 
of the veteran trees. Mrs. Stebbins 
found that tlu* textbook method of in- 
arching— planting small seedlings near 
the base of the tree and approach graft- 
ing them into the trxink— simply did not 
work. The small shaded seedlings just 
could not make headway under the cir- 
cumstances. 

wShe then decidc*d to try something 
different. She had her seedlings, —in 
this case rough lemon— grown up to 
8 or 10 feet tall, full of vigor and easily 
transplanted. She had two or three of 
these seedlings planted around each of 
the affected orange trees at a distance of 
2 to S feet from the base of the tree. 
The approach graft was made often at 
a height of 4 to 6 feeT from the ground, 
so high that in some cases a person could 
walk around the trunk of the tree be- 
tween the trunk and the inarched seed- 
lings. In most cases a prompt union 
was secured. These whip-like .stems 
within a year's time were 2 to 3 inches 
in thickness and within another year or 
two were quite capable of bearing the 
entire burden of supporting the 3()-foot 
tree a foot or more in diameter. In fact, 
in several instances observed the original 
root system of the old orange seedling 
was entirely rotted away. Such trees 
coutiniu'd to bear fine crops of oranges 
sustained only by the siibstitute root 
system. 

Now we may be fortunate enough 
never to have to resort to such a method 
of saK aging groves budded on the sour 
orange rootstock. Would it not, how- 
e\'er, be wise to take out an inexpensive 
insurance policy? By that is meant the 
planting and maintaining in numerous 
neighborhood nurseries seedlings of im- 
mune rootstocks. As to the choice of 
rootstock much will depend on the soil 


and on the variety of fruit being grown. 
The rough lemon is the stock par excel- 
lence for most of the v arieties grown in 
Florida. While commonly rc'garded as 
mainly suited to deep sandy soils, such 
as those found in the sand hills of the 
Ridge section, it is a very adaptable 
stock. It can be used successfully in low 
hammock soils if the methods of culture 
followt‘d are adapted to the location. As 
a compromise between the rough lemon 
and the sour orange rootstocks the Cleo- 
patra mandarin has come in much favor 
of late. It set'rns best adapted, however, 
to a medium grade of v. ell -drained soil 
and is commonly regarded as unsuited 
to low moist locations, especially where 
there is at times a high water table. This 
is the condition that is often encountered 
in the coastal hammocks of Florida. It 
is especially adapted for use with the 
“fanev " v arieties such as the Temple and 
the tangelos which do not as a rule pro- 
duce high quality fruit for a number 
of years when budded on the rough 
lemon rootstock. However if inarching 
is done using the rough lemon after the 
initial years of rapid growth have passed, 
say 6 to 7 years, there is no reason to 
fear that the rough lemon rootstock will 
proven seriously detrimental to the char- 
acter of the truit produced. 1'here rc'- 
mains th(' sweet orange and the citrange 
as possible choices. The citrange^ has its 
advantages in cold locations but the 
supply ol seed is limited. The sweet 
orange is probably more subject to loot- 
rot than any of the above stocks but with 
proper precautions that should not prove 
a serious handicap. None of these stocks 
are likely to prove as easily inarched or 
approach grafted as the rough lemon, 
w^hich insures a union being promptlv 
secured in a large majority of cases. 

In the case cited— that of the Belve- 
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dere C»rc)ve— the actual work under Mrs. 
vStebbins’ direction was done by an intel- 
ligent negro, an experienced “grove 
hand" not by a high-priced tree surgeon. 
There is no reason why such a job could 
not be done by a grove owner or any of 
his helpers who have had a little experi- 
(Mice in propagation. 

But it took a person of imagination 
and initiative like Mrs. Stebbins to for- 
sake the textbook methods and devise a 
method that would work on old trees 
that had reached a size where they shad- 
ed out the ground almost completely. 
By planting the seedlings at some dis- 
tance from the tree trunk a space could 
b(‘ chosen awav from the main crown 
roots thus avoiding the sort of fatal com- 
petition that killed off the small seed- 
lings planted close to the base of the 
trunk. To do this the seedlings used had 
to b(' tall and vigorous. Thus, we may 
ow(‘ Mrs. Stebbins a great debt of grati- 
tude to have shown us the way, if ever 
we are forc'ed to work over our old sour 
stock groves by the inarching method. 


Even if we (\scape the Tristeza menace 
the metlu^d has its application in many 
old grov^es suffering from footrot or 
senescence. A recent inspection of this 
famous old grove shows these inarched 
trees in a fairly thrifty condition carry- 
ing heavy crops of oranges. 

The value and application of the effort 
that has been made by Drs. Swingle, 
Webber, Camp, and othf^rs to warn us 
against the serious danger almost at our 
door must depend entirely on the recog- 
nition and use by us of all available 
mea.sures of protection. One of these 
measures would seem to be the .suggest- 
ed establishiiKMit of nurs(Ty grown seed- 
lings of immune v^arieties immediately 
available for inarching if th(' strange dis- 
ease should gain entrance to our shores. 
One would not need to wait until the 
disease actually invaded the grove or 
until immune seedling stocks could be 
grown. Better it would seem to be to 
start inarching at once as a measure of 
in.surance against later disaster. 


REPORT ON FERTILIZER EXPERIMENTS IN AN 
ORANGE GROVE IN THE EASTERN EVERGLADES 


\V. T. Fokskk, Ju. and T.W. Young' 

Tlu' Davie citrus area in which the.se 
experiments were locatt'd, lies on the 
(’astern edge of th(' Florida Everglades 
about 10 miles .southwest of Fort Lau- 
derdale. The topograph)^ is essentially 
flat. Drainage is primarily by gravity 
through a series of lateral canals and 
two main outlet canals. The water table 


‘Clu'nnsl. Evergladt'S Exixm iiurnt Slalioii, Belle 
Cihide, Florida and Associate Horticultiiri.st, Citrus 
Experiment Station, Lake Allred, Florida. 


IS held at an approximate average depth 
ol three feet, llie surface laver of the 
.soil in most of the area originally con- 
sisted of a librous sawgrass (Ever- 
glades) p(*at from 18 to 24 inches deep. 
The citrus trees arc planted on broad 
low ridges or beds built up from a mix- 
ture of the top soil and the underlying 
sand. Due to mixing with the sandy 
.subsoil, oxidation (3f the organic soil and 
compaction, the mineral content of the 
surface layer has increased and the depth 
of the surface layer decreased in propor- 
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tioii to th(^ nito of oxidation of the 
original pe^aty material. 

The soil of the area sek^cted for these 
experiments was a Davie fine sand, 
rather typical of that section. The ex- 
periments have been described in previ- 
ous publications (5) (2). The trees, 
Lue Gim Gong variety, were set in 1929 
and tlie experimental treatments startl'd 
in 1934. The grove had receiv^ed only 
very small amounts of fertilizer during 
the five-year interim between planting 
and establishment of the plots. 

The experiini'utal treatments initiated 
in March 1934, consisted of applying 16 
different fertilizers with varying N-P-K 
ratios derived from various sources of 


base materials to triplicate plots. Only 
one application was made annually in 
the spring until 1942. Ik'ginning at this 
lime a second application was made in 
the fall. Occasional .supplemental ap- 
plications of minor elements were made 
uniformly over the plots. Yield data 
were takc'ii each year from 1937 to 1945, 
inclusive. At the c'ud of this pc'riod 
rooting across the middles between tre('s 
under different treatments was begin- 
ning to occur. This rendered the plots 
unsatisfactory for further investigations 
of this kind. Therefore, the experiments 
were terminated with the 1945 harvest. 

Tilt' average' yearly weight f)f fruit 
produced by each tree for the nine har- 


TABLE I 


Avlhacje Annual Yii ld ov Faun pi:ii 

THE 


No,' Treatment^ 

16 3-6-48 (imiriatc)’ 

7 3-6-24 

14 3-6-12 (cli-calciiiin pliospliatr) 

1 1 3-18-12 (rock pliospluite) 

2 0-12-245 

6 3-6-12 

12 3-6-12 (folloulal phospluiU') 

13 3-6-12 (Basic slag) 

10 6 - 6-12 

1 0 - 12 - 12 ‘> 

9 3-12-24 

8 3-12-12 

5 6-0-12 

4 3-0-12 

'Tn atmont miinlx'rs arc listed in the ordcT of 
dt'CR'asing yic'lds. 

‘Trcalint'iits lollt)\vc‘d In' tin* same k*ttcrs are 
statistically (*qual, 

3 For the first tour years this treatment was a 
3-6-12 with potassium carbonate as the potash 
source. During 1938, 39, 40 and 41 the treat- 


Thee rou the Nine-yeah Pekiod Co\ eued by 
Expeuimen'i . 


Average Yield 

Statistically? 

lbs. per 

Equal 

at: 

tree 

5% 

1 % 

285 

a 

a 

283 

a 

a 

270 

a 

ab 

269 

a 

ab 

267 

a 

ab 

261 

ab 

ab 

259 

ab 

ab 

257 

ab 

ab 

255 

ab 

ab 

249 

ab 

ab 

248 

ab 

ab 

225 

be 

be 

186 

cd 

cd 

160 

d 

d 


inent was a 3-6-24 using muriate. In 1942 the 
formula was increased to the 3-6-48. 

‘Unless otluTwise indicated, P/1-. was derived 
Irom sujxTphosphati*, KjO from sulfate of pot- 
ash and N, 1/3 from castor pomace, 1/3 from 
nitrate of soda and 1/3 from amonium sulfate. 
sChanged in 1939 from 0-0-12. 
eChanged in 1939 from 0-0-6. 
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vests is recorded in Table 1. The treat- 
ments are listed in the order of their de- 
creasing yields along with columns 
showing those treatments that are statis- 
tically equal or different at the 5 percent 
and 1 percent points. Two of the treat- 
ments are not included in this disctision 
because they were changed during the 
course of the experiment and their yields 
have no bearing on the over-all results. 
The c'ffects of treatment on yield may be 
evaluated from the standpoint of the 
three elemc*nts in the fertilizer that wen' 
varied, namely, nitrogen, phosphorus and 
potassium. 

The rates of N in the fertilizers for 
the various treatments were 0, 3 and 6 
p('rcent, d('ri\'ed ecjually from nitrate of 
soda, sulfate ol ammonia and castor 
pomace. The presence or absence of 
nitrogen in the fertilizer had no effect 
on yield as is evidenced by the fact that 
there is no statistical yield difference 
between treatmc'iits 2 and 9 or 1 and 8 
(Table 1). The general condition of the 
trees in the no nitrogen treatments was 
equally as good as in any oth('r treat- 
UK'ut. Th(' trees made good growth. Foli- 
age was normal in siz(', color, densitv 


and total nitrogen content. There was no 
marked difference in the results obtained 
from the 3 percent and 6 percent nitro- 
gen treatments where phosphate and 
potash were held constant. Under the 
conditions of this experiment, no benefi- 
cial results were obtained from nitrogen 
fertilization. Unpublished data from a 
nitrogen experiment operated four years 
in an adjoining grove substantiate these 
findings. In the latter case the plots 
were on soil ranging from about 14 to 
50 percent organic matter. No increase 
in yield was secured over no nitrogen 
from light, medium or heavy nitrogen 
applications applied at various times 
throughout the year. This was just as 
true for the plots on the lowest soil or- 
ganic matter content as those with the 
highc'r content. 

Superphosphate was used in the vari- 
ous f('rtilizer treatments at the rates of 
0, 6 and 12 percent. Rock phosphate 
was used at the rate of 18 percc'iit and 
colloidal phosphate and basic slag at 6 
percent, based on the approximate total 
IM)-. contents of the source materials. 
Phosphati' treatment had a very decided 
effect upon yield (Table 1). The no 


TABT.E 2 

Effkct of PnospiiATF Treatmknt on Acini rv. Rind Thickness, Pkfharvkst Drop of 

Frcit \ni> Number of (Xiees 




Citric Acid 

Kind 

Preharvest 

Cullsz 

No. 

Pliosphoriis 

ill Juice* 

Thickness* 

Drop of Fruits 

Percc'nt 


'Pn 'atinent 

Pc'rcent 

mm 

Pcrc'ont 


4 

no JWr, 

1 .99 

5.03 

70 

46 

6 

(VA IKO, (Suix‘r) 

1.50 

3.51 

20 

4 

8 

12'/ PX)^ (Supt^r) 

1.37 

3.77 

13 

7 

11 

IHVf V,Or, (Rock) 

— 

— 

14 

5 

12 

eVf P.O. (Colloidal) 

1.67 

4.13 

25 

10 

13 

67r PoO. (Basic slag) 

— 

— 

27 

9 


'Sample.s collected 2/8/43. l)ar>'t‘st. Percentages calculated on the basis of 

2 Average for the 1941, 1942 and 1943 the number of fruits harvested. 
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phosphate treatment show the lowest 
production rank for the nine years. 
Treatments 8 and 9 which received 
superphosphate at tlie highest rate dur- 
ing the entire period of the experiment 
ranked next to the no phosphate treat- 
ments, 4 and 5. This is perhaps due to 
the large amount of aminoniation on the 
high phosphate treatments whicli prob- 
ably induced considerable early drop of 
green fruit. This factor will be discussed 
later. Yields from the slowly avail- 
able sources of j^hosphate were all within 
the range of the best treatments. Di- 
calcimn phosphate was probably more 
available than the other insoluble sources 
on this low pH soil. Rock phosphate 
was applied at three times the rate of the 
other materials. This may account for 
the fact that treatments 11 and 14 rank- 
ed higher in yield than treatments 12 
and 13. 

Treatments containing no phosphate 


or low amounts of available PaO.> pro- 
duced fruit with a higher citric acid 
content and thicker rinds. Lack of phos- 
phorus also induced a large amount of 
preharvest drop and the harvested fruit 
was soft and graded out a higher per- 
centage of culls. These data are includ- 
ed in Table 2. Fruit from the no phos- 
phate treatments was slightly smaller 
in size, had a rough, coarse texture, was 
somewhat elongated with a thick, wrin- 
kled stem end and had a coarse structure 
with large juice sacks and a thick core. 
These differences with phosphate treat- 
ment have been discussed in detail in 
a previous report (2). 

As early as 1941 arnmoniation symp- 
toms had become cjuite evident on treat- 
ments 8 and 9 which had received the 
heaviest superphosphate applications 
since the beginning of the experiment. 
The seriousness of this condition in- 
creased each year. In 1944 a nutritional 


TABLE 3 

Thk Kfkk( i or J^iiosFiioiafvS Ti^hATMi Ni Upon Cx)rrFH Assimilation as iNDic.A'rbi) in la.AF 
AND Fninr Analyses and IJfon tiik Incidence of Ammoniation in ihe Fhoit 


Phosphorus 

Water Sol. 


- - 

— 




TrealnuMit 

P in Soil, 


Chopper, 

ppm2.^ 


Amoniation, perccait 


lbs. p('Y 




1 



Perc’ent Source 

Acre 

Soib 

Leav(\s<,5 

Jnicc 

S(‘cd* 

1944 Crop 

1945 Crop- 

none 

4.2 

185 

9.6 

0.57 

10.5 

0.4 

0.12 

6 Super 

12.9 

260 

3.5 

0.27 

11.5 

0.3 

0.07 

12 Super 

34 0 

263 

1.9 

0.15 

3.4 

24.0 

0.05 

18 Rock 

13.5 

— 

3.6 

— 

— 

0.1 

0.00 

6 Colloidal 

6.3 

— 

7.7 

— 

— 

O.l 

0.01 

6 Ba.sic slag 

7.6 

— 

7.1 

— 

— 

0.1 

0.04 


•Based on total content of .source ma- 

ttTials used. 

zCoppcr analyses were made spectrograph i- 
cally by Mr. T. C. Erwin of the Florida Agri- 
cultural Experiment Station, Soils Department, 
Cainesville. 


’Numbers recorded are averages of all sam- 
ples analyzed from t^ach labc*led PaO.-. group. 

<Ov(‘n-dry basis. 

sAverage for two .sets of samples representing 
old and new growth. 

•’Nutritional sprays, including copper, wer<* 
used for this crop. 
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spray program inclucljng copper was in- 
itiated on the entire grove. This prac- 
tically eliminated ammoniation from the 
1945 crop (Table 3). 

Since ammoniation is a symptom of 
copper deficiency, evidence is rather 
conclusive that the higher amounts of 
available phosphorus in the soil had 
interfeTed with copper assimilation by 
the trees. The extent and reflation of 
copper deficiency symptoms as evidenc- 
ed by ammoniation to phosphate treat- 
ment in this set of plots has been men- 
tioned by Forsee and Allison (3). Cop- 
p(T analyses made on soil, leaf and fruit 
samples from certain treatments repre- 
senting various levels of phosphorus sup- 
plied from soluble and insoluble sources 
are rc'corded in Table' 3 aU)ng with the 
percent ammoniat ion. 

The .soil analyses for total copper indi- 
cate that the trees on the phosphate 
treated plots had excess to as much or 
more copper than those' on the plots re- 
ce'iving no pho.S])horus. However, as 
the superplu^sjjhate' treatment increased 
the assimilation of copjier decreased as 
is evidenced by the coppc'r conte'iits of 
the leaves, juice and seeds. Leaf sam- 
ples from the cc^llodial and basic .slag 
treatments show copper \'alues inter- 
mediate between the no j)hosj3hate and 
the percent superphosphate treatments 
while sample's from the rock phosphate 
treatment show copper values approxi- 
mately the same as the 6 percent super- 
phosphate treatments. This correlates 
with the water soluble phosphorus con- 
tents of the soil (Table 3) and indicates 
that copper assimilation by the tree is 
inversely proportional to the amount of 
active phosphorus in the soil. 

In studying soils from rather widely 
different parts of Florida, Jamison (4) 
found little difference, by laboratory 


methods, in the fixation of copper in the 
presence and absence of superphosphate. 
In lysimeter experiments on virgin Nor- 
folk fine sand Erwin (1) found that 
copper in the plant was decreased and 
copper in the leachate was increased as 
the phosphorus in the soil was increased 
up to a certain level. Beyond this level 
of phosphorus the k'aching of copper 
was deprc'ssed. While the data included 
in Table 3 and the experiments of Erwin 
( 1 ) definitely indicate that soil applica- 
tions of .soluble phosphorus influence 
copper assimilation, this influence may 
be indin'ct and due to some factor other 
than straight fixation of copper by 
phosphate. 

At the conclusion of the experiment 
the trees on the no phosphate plots were 
smaller and showed much less vegc'tative 
growth than the other treatmc'nts. The 
loliage was smaller with a somewhat 
narrow and stunted appearance. The 
small amount oi phosphate carried by 
the castor pomace used as a j^ortion of 
the nitrogen source in the mixed fertilizer 
and cross rooting between plots prob- 
ablv prevc'Dted the appearance of more 
serious phosphate deficiency symptoms. 

Potash treatments during most of the 
experiment were 12 and 24 percent de- 
rived from the sulfate and 48 percent 
derived from muriate. As shown in 
Table 1, the two highe.st average yields 
were from treatments 1 and 7 (48 and 
24 percent K-O, respectively). These 
two treatments were consistently good 
producers throughout the entire period 
of the experiment. However, where 
nitrogen and phosphorus were held con- 
.stanl, the diflerences in yield with re- 
spect to potash were not statistically sig- 
nificant. The 48 percent potash treat- 
ment produced a relatively high percent- 
age of large, coarse fruits that were 
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somewhat wrinkled and green, particu- 
larly around the stem end. Many were 
slightly misshapen. There was no dif- 
ference Ix'tween the various potash treat- 
ments with respect to tret' growth or 
appearance so far as could be deter- 
jnined from observation. 

The results of this eleven-year expt'ri- 
ment may be summed up briefly. On 
most Davie soils ( 15 percent organic 
matter or over) nitrogen is not normally 
a necessary fertilizer ingredient. Phos- 
phate fertilization is essential to satis- 
factory ]3roduction over a prolonged 
period. The insoluble sources of phos- 
phate may be used if applied at appro- 
priate rates. A moderate amount of 
superphosphate (equivalent to about 1.2 
pounds of P-Or. per trc'e per year on 
mature trees) gives good results and is 
safer to use than larger amounts. The 
levt'l at which potash would become a 
limiting factor in production is below 
2.4 pounds of Kt-O per tree per vear. It 
is doubtful that rates of application 
much a])<)V(' this would prove profitable. 


Muriate of potash is no more toxic or in 
any way inferior to other sources of 
potash. 
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A PROGRESS REPORT ON PHOSPHATE FERTILIZER 
TRIALS WITH ORANGES IN FJLORIDA 


Wai/i'er Reutiier, Frank E. Gardner, 
Paul F. Smith, and Wallace R. Roy' 
U. S. Department of A^ricultttre 
Orlando 

There is little published evidence on 
the t'ffeet of phosphate fertilization on 
citrus production and fruit quality in 
Florida, although it has been common 
practice to use mixed fertilizers rich in 

» Formerly Associate Biochemist, U. S. Dept, of 
AKriculture, now Chief Chemist. Vacuum Foods Corp., 
Plymouth, Fla. 


phosphate almost since the beginning of 
the Florida industry. Forsee and Ntdler 
(10) have reported yiedd and growth 
responses of oranges to various phos- 
phatic materials on the organic soils of 
the (‘astern Everglades, but there are no 
recent published data for the sandy 
mineral soils on which most of the Flor- 
ida citrus plantings are made. 

The piiqxise of this paper is to present 
a progress report on two long-term field 
experiments. Four levels of phosphate 
fertilization on oranges are compared in 
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two locations. Both are on acid, well- 
drained, light sandy soils of the Lakeland 
series which are low in exchange capac- 
ity, and are typical of the major soil type 
used for citrus culture in Florida. This 
report is concerned with yield and 
growth data, soil changes, leaf analysis, 
and fruit composition. It is a somewhat 
condensed, less technical version of two 
papers which have been submitted for 
publication elsewhere (19, 21). 

ExPERfMf:NJ’An Methods 

Plan of Valencia Experiments: The 
first series of phosphate plots was estab- 
lished in 1942 in a block of Valencia 
oranges on rough lemon stock planted in 
1923 near Dunedin in Pinellas County. 
This irrigated lO-acre grove on a ham- 
mock phase of Lak<4and fine sand (for- 
merly called Norfolk fine sand) was 
chosen hn* this purpose partly because it 
had recei\'ed far less phosphate fertiliza- 
tion than most grov(*s in Florida ol 
comparable age. The growers records 
revealed that during the first 11 years 
( 1923 through 1933) after planting it re- 
ceivc’d less than one-half as much P:-'0' 
pcT acre as nitrogen. In 1934 colloidal 
phosphate at the rate of 1, ()()() pounds 
per acre was applied to the soil. During 
the period from 1935 until 1942, most of 
the mixtures applied contained no phos- 
phatic fertilizer materials, although small 
amounts of PaO-. were, of course, con- 
tained in the organic nitrogen sources 
used. 

A system of 20 plots was established 
on about 41*2 acres of the most uniform 
portion of the grove. Each plot consists 
of 16 trees, and is completely surrounded 
by buffer rows. Since the planting dis- 
tance is 15 X 25 feet, the fertilized area 
for each plot plus one-half of the area 
occupied by the surrounding buffc^r trees 


is about 0.215 acres. Four treatments, 
arranged in random fashion, were estab- 
lished in each of five blocks. 

During the experimental period 1942 
through 1948 all plots and buffer trees 
received uniform poundages (applied 
by machine) of mixed fertilizers con- 
taining nitrogen, potash, soluble mag- 
nesium, several minor elements, and 
dolomitic limestone filler. With the ex- 
ception of the first year, no organic nitro- 
gen was applied. The sources of nitro- 
gen were sulfate of ammonia, ammonium 
nitrate, and nitrate of soda. Potash was 
derived from sulfate of potash-magnesia 
and muriate. Soluble magnesium was 
obtained from sulfate of potash-mag- 
nesia. Dolomitic limestone was the only 
filler used. The amounts of each of the 
elements applied each crop year are pre- 
sc'iited in Table 1. 

During the three crop years 1942-43 
through 1944-45, the 8-0-8 mixture was 
used three times a year as follows: Fifty 
p(‘rcent of the total poundage was ap- 
])lied in November or December, 30 per- 
cent in March or April, and 20 percent 
in May or June. Ik‘ginning with the 
1945-46 crop year, this program was 
changed so that about 70 percent of the* 
total annual supply of nitrogen was ap- 
plied in the fall from ammonium nitrate, 
and no other fertilizer elements were ap- 
plied at this time. The rest of the nitro- 
gen and all of the annual dosage of the 
other major and minor elements were 
applied in two equal applications in 
spring and summer from a 5-0-18 mix- 
ture. Dolomitic iimestoiu* was applied 
to all plots at the rate of 1,200 lbs. per 
acre in March 1946 and 900 lbs. per acre' 
in May 1948. The method of timing 
nitrogen and the ratio of nitrogen to 
potash in this experiment both diverge 
from common practices (4). 
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The differential phosphate treatments 
were applied separately l)y hand in three 
applications per year for the first three 
crop y€‘ars and in only two applications 
during the last three crop years. Plots 
designated A receixed no phosphate at 
all. The H plots received approximately 
1, the C plots 3, and the D plots 8 units 
ot P O. for each 4 units of nitrogen ap- 
plied. This last ratio of phosphate to 
nitrogen approximates standard practice 


in the majority of citrus growing sections 
of Florida. The phosphate source used 
was 20 percent superphosphate. This 
material contains approximately 50 per- 
cent of gypsum. Cvompensating amounts 
of gypsum were added to the other treat- 
ments so that all received approximately 
the same dosage as the high phosphate 
plots. No effort was made to compen- 
sate for the calcium supplied by the 
sev eral calcium phosphate salts in super- 


TABLE 1 


SUMMAin FEinil.l'/.KR Thkatmknts 

Appued to 

Valencia Ih 

()SJ*I!ATE 

Pl.OTS 












Fertilizer 




Crop Year’ 




t*le»nent 

1941-42’ 

1942-43 

1943-44 

1944-45 

1945-46 

1946-47 

1947-48 




( pounds/tree/y(*ar ) 



All plots 

N 

1.23 

1.52 

1.60 

1.60 

1 80 

2.25 

1 92 

K.O 

0.96 

1.52 

1.60 

1 60 

1.80 

2 25 

2.25 

MgO* 

N.H. 

0,32 

0.54 

0.54 

0.60 

0 75 

0 75 

MiiO 

N.R. 

0.12 

0.14 

0.20 

0.20 

0.25 

0.25 

CtiO 

N.R. 

0 06 

0,10 

0.20 

0.20 

0.25 

0.25 

/nO 

N.R. 

0.08 

0.08 

0 08 

0.10 

0 13 

0.13 

ILO., 

N.R. 

0.008 

0.01 1 

0.018 

0.020 

0.023 

0 023 

Fe/)a 

N.R. 

0 19 

0.20 

0.20 

0.20 

0 25 

0.25 

Dolomite 

N.R. 

1.0 

5.3 

4.3 

13.6 

0.9 

8.7 

A plots 

e.o.. 

().<) 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

C:aSO. 

1 29 

6.48 

9 60 

9 60 

9.60 

( 

11.2 

11.2 

B plots 

POr. 

0.07 

0.38 

0.48 

0.48 

0.48 

0.56 

0.56 

C:aSO* 

1.13 

5.67 

8.40 

8.40 

8.40 

10.2 

10.2 

plots 

l\Or. 

0 19 

1.02 

1.44 

1 44 

1.44 

1.68 

1.68 

CaS04 

0.80 

4.05 

6.00 

6.00 

6 00 

7.00 

7 00 

/) plots 

VjOr. 

0.48 

2.64 

3.84 

3.84 

3.84 

4.46 

4.46 

C.iSQ. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.IK) 

’ Differential treatments 
1942, ])iit the crop year is 

wert‘ .started May 
considered to begin 

* Water-soluble MgO. 
N R.-No record. 




with the fall fcTtilizer application. 
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phosphate. The amounts of PjO*. and 
gypsum applied in the various treatments 
are presented in Table 1. 

The trees appeared to be of normal 
vigor and density of foliage during the 
test period. An adequate pest control 
program was used throughout the experi- 
ment. Zinc and copper nutritional sprays 
were used in some years. 

Pkm of Pmcaj)plc Experiment. The 
second phosphate fertilizer experiment 
was establisht'd in a block of young Pine- 
apple oranges on rough lemon stock. 
Tliis grove was planted in March 1943 
on a tract of virgin Lakeland sand 
cleared for the purpose and located near 
Tavares in Lake County. Twenty-four 
plots of 12 trees each were laid out with 
guard rows separating the plots. The 
planting distance is 20 x 30 feet. The 
random-block design us(‘d consists of 6 
blocks of four ])lots each. The four fer- 
tili/t'r treatments in ('ach l^lock are essen- 
tially tlu' same as those used in the Va- 
lencia c\])eriTncnt, and bear the same 
designations, but of course .smaller quan- 
tities of fertilizer were used for the.se 
voiing trees. The differential phosphate 
treatments were begun in the .spring of 
1944, 1 vear after the young trees were 
j^lanted. During the first sea.son after 
planting the young trees in all plots were 
fertilized with a total of about 5 pounds 
per tree of 8-0-8 mixture that contained 
about 0.4 percent of P^Or. in the castor 
j^omace, so that each tree received an 
initial application of about 0.02 lbs. of 
PiC).. After differential treatment began, 
all plots were fertilized three times per 
year with an 8-0-8 mixture containing 
3 to 4 percent of soluble MgO, 2 percent 
of MnO, 1 percent of CiiO, 0.1 percent 
of BOj, and 100 to 200 pounds of dolo- 
mite filler. Organic nitrogen carriers, 
such as ca.stor pomace or tobacco stems. 


usually supplied from 8 to 15 percent of 
the nitrogen in the mixture and con- 
tributed a maximum of about 0.05 
pounds of PXlr. per tree per year to all 
plots. Cairrently 5 to 6 pounds of this 
mixture per tree are applied by machine 
at each application. The trees in all plots 
have made good to excellent growth 
since planting, and appear vigorous and 
healthy. None of the plots has been 
seriously injured by frost to date. 

Anahfiica] Methods. Leaves for analy- 
sis were scrubbed in a neutral detergent 
.solution (.sodium lauryl sulfate), rin.sed 
repeatedly in distilled water, oven dried, 
weighed, and then gnnmd to a fine pow- 
der. The chemical elements K, Ca, and 
Mg were determined on a.shed portions 
of leaN'es and on fruit juice by rapid 
photometric methods adapted from those 
de.scribed by Peech and Engli.sh (17). 
Pho.sj^horns and nitrogen were deter- 
mined bv a .slight modification of the 
methods described by C^otton (7). Zinc 
was detc'rmined by the AOAC method 
( 1 ) . The other trace elements and 
sodium were* determined by sj^ectro- 
graphic methods (8). 

Soil samples were analyzed for ex- 
changeable ba.ses, water-soluble phos- 
phorus, and acid-availabk' phosphorus 
es.s(‘ntially by the methods of Peech et al. 
(18). Total pho.sphorus in the .soil was 
determined in a suitable aliquot of an 
extract obtained by dige.sting 25 grams 
of soil for 1 hour with 30 ml. of a mixture 
of equal parts 6N HCl and 9N HNOa. 

Fruit samples were taken at various 
times during the ripening seasons of the 
two varieties. Thirty outside fruit were 
taken from each plot in a band 3 to 8 
feet above the ground, .so that the sides 
of the trees furnished fruit approximately 
in proportion to the density of the crop. 
The measurements of diameter and rind 
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thickness were made on earch fruit after 
slicing into halves. The total soluble 
solids determinations were made with a 
Brix hydrometer prior to 1948, when a 
refractometer was used. The acidity was 
determined by titration with standard- 
ized NaOH and expressed as percentage 
of anhydrous citric acid. Ascorbic acid 
was measured by the AO AC method ( 1 ). 

Experimental Results 

Yield. The effect of phosphate fertili- 
zation on yield of fruit in the Valencia 
experiment is summarizc'd grapically in 
Fig. 1. It will be noted that there was 
no substantial difference in yield among 
the various treatments at the outset of 
the experiment (1942 harvest data) or 
during the first 3 years of differential 
treatment. The 1946 yield data (for the 
crop which was set in the spring of 1945, 
but harvested in May of 1946), when 
considered alone, indicate a highly sig- 
nificant increase in yield due to phos- 
phate fertilization. However, the isolated 
1947 data indicate a significant decrease 
in yield associated with phosphate fertili- 
zation. In 1948 this trend is again re- 
versed, and the variation in yield due to 
treatment approaches high significance. 
The general increase in yield in 1948 ap- 
pears to be due to the increase in fe^rtili- 
zation beginning in the fall of 1946 (see 
Table 1 ) . The grand annual yield means 


for the six-year period of differential 
treatment are shown in table below. 

The yield data from these plots during 
the six seasons of differential treatment 
were examined statistically by the analy- 
sis of variance method. These calcula- 
tions indicate that the differences among 
the grand treatment means presented 
above are not significant; that is, the dif- 
ferences in total yield could be due to 
normal plot variation. 

Examination of the data in Fig. 1 
shows that beginning with the 1947 sea- 
son, appreciable alternate bearing de- 
veloped in certain of the treatments. The 
A and B plots had their light crop or 
‘‘off” year in 1946, and their “on” year in 
1947, while the reverse was true for the 
D plots. The D plots are currently lead- 
ing in yield because of the two “on” 
years and one “off” year. Some factor, 
possibly the severe drought of the spring 
and early summer of 1945, seems to have 
caused a sharp accentuation of the al- 
tt^rnate bearing tendencies already dis- 
ceniible in the 1943, 1944, and 1945 
yield data. Whether the diffen*nce be- 
tween the alternate bearing cycle of the 
A and B plots and that of the D plots is 
a real and significant effect of phosphate 
fertilization is .not clear. The means of 
the yields of the five C plots show a re- 
markable absence of alternation, 
although there* was decided alternate 


Treatments 


Grand yield means per year 
as pounds per tree as boxes per acre 


A-Nq }\0,. 

251 

307 

B—Low P-O-. 

253 

309 

C^Med. P.O. 

247 

302 

D-High V.O . 

272 

332 
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bearing among individual C plots during 
the six-year period; this suggests the pos- 
sibility of a chance relationship. Per- 
haps yield data in subsecpient seasons 
will shed additional light on this ques- 
tion. 

Yield data were obtained irom the 
Pineapple experiment in 1947 and 1948, 
the first two harvested crops. The mean 
yields per tree were as follows: 


Yield in pouudfi par tree for 


Treatment 

1947 crop 

1948 cr 

A-No I’.C), 

35 

91 

li-Low r..(), 

39 

83 

C-Mod. 

43 

90 

D-lligli P.O, 

40 

94 


The 1948 harv(\st records were obtained 
alter lour years of differential treatment 
on fivc‘-year-old lri*es. It is apparent 
that there' were no significant effects of 
treatment on yield in either year. 

Growth. Trunk circumference ineas- 
urc'mc'iits were made on the test trees at 
th(' outset of the Valencia experiment in 
1942, and almost annually thereafter. 
The data obtained indicate that the 
medium and heavy phosphate treatments 
were associated with depressed growth 
as ineasuriHl by the percentage increase 
in cross-sectional area of trunks. Similar 
data obtained from the Pineapple plots 
indicate no significant effect of treatment 
during the 1944-1947 period. These 
data arc' summarized in Table 2. 

Leaf Composition. Leaf samples were 
collected from the Valencia plots in the 
midsummers ot 1946 and 1947. About 
August 1 of each year single leaves were 


harvested from four to six nonfruiting, 
spring-flush twigs distributed around 
each of the central eight trees in each 
plot, amounting to a total of 48 leaves 
per sample in 1946 and 32 leaves per 
sample in 1947. Spring- flush twigs sup- 
porting June-flush shoots were avoided, 
as were twigs with damaged or otherwise 
abnormal leaves. These leaves were be- 
twecni 4 and 5 months old at the time of 
harvest. The summaric^s of the analyses 
of these foliage samples are presented in 
Tables 3 and 4. 

In both the 1946 and the 1947 leaf 
samples the effect of phosphorus fertili- 
zation was reflected in the phosphorus 
content (^f the leaves. The amount of 
phosphorus in the foliage from the high- 
phosphatc' ]>lots was only 10 to 12 per- 
cent greater than that in the' no-phos- 
phate plots, but statistically this differ- 
ence is highly significant. Contrary to 
c'vidence with many plants, phosphate 
fcTtilization did not depress significantly 
the nitrogen content of the foliage sam- 
pled in cither year. Thc're was no sig- 
nificant effect of treatment on the dry 
weight of the leaves sampled in either 
st'a.son, but the 1946 Ic'aves were con- 
siderably heavier than the 1947 leaves. 
The latter wen* produced in a year when 
bloom was from 4 to 6 weeks later than 
normal. 

In 1946 there was an indication of a 
depressing effect of heavy phosphate 
fertilization on the magnesium contemt 
of the foliage. A similar trend was ap- 
parent in the 1946 leaves, but was not 
of sufficic'ut regularity to reach .statistical 
significance. Recent observations (Au- 
gust 1948) reveal that there is a slight 
amount of magnesium deficiency symp- 
toms in the heavy phosphate plots, but 
none in any of the other treatments. 
These analyses and observations suggest 
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that lu'avy phosphate fertilization may 
have iiKhiced slight magnesium stress, 
particularly iii the heax v crop yt^ai's of 
1946 and i948. 

Tlu're was nc) effect of phosphate fer- 
tilization on cither the potassium or the 
calcium content of the foliage in 1946. 
In 1947 phosphate fertilization increased 
th<‘ calcium content of the foliage slight- 
ly, but not significantly, and, as would 
he expected, there was a parallel de- 
crease in potash content. 

No data on the trace element concen- 
trations are ax ailable for the 1946 season, 
but the data for the 1947 foliage samples 
[iresented in Table 4 indicate* that phos- 


phate fertilization increas(‘d zinc and 
manganese in the foliage, but decreased 
copper. The magnitude of these effects 
of treatment is greater than those for the 
major elements. There appears to be no 
significant effect of treatment on the 
boron, iron, or .sodium content of the 
foliage. 

Spring flush leaves were collected in 
July 1947 from the Pineapjile plots and 
analyzed for the same elements as the 
Vahnicia leaf samples. These data indi- 
cated that none of the differences among 
the treatment means was sufficiently 
large to be significant. However, the 
trends for potassium, calcium, and mag- 
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400 

350 

300 

250 

200 


li^ure 1. A i^raphic presentation of the yield data in field boxes per acre from the Valencia 
experiment during the period from 1942 through 1948. 
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TABLE 2 


'I'llK EfFEC'T l)F 

PllOSPHA'l E FfH 1 ILI/.ATION 

ON IIIF 

iNCaiFMI NF IN C^HOSS-SfCTIONAL 


Ahfa ok Thunk of Ohanc. 

F 4'HhKS 




Valencia plots 


I’iru'apple 

plots 


Mean 

\-sec. cm* 

Perc'tMit 

Mean \-sec‘. enr’ 

Percent 

'Irt'citnumt 

1942 

1948 

increast* 

1944 1917 

increase 

A-No P.O. 

298.6 

382.5 

28.2 

8.4 52 8 

526 

B-Low P O:. 

279.4 

354.3 

26.9 

8.4 49.7 

492 

C-M<‘cl. ILO. 

266,4 

329.7 

23.8 

8.3 52.6 

531 

D-lligh P.O 5 

287.4 

355.9 

23.9 

7.9 49.3 

515 

Elft'ct of tieatment 

N.S. 

» 

» 

N.S. N.S 

N.S. 

L.D. at .05 

- 

31.2 

3.5 

„ 

— 

Statistical symbols: 



X.S : 

" Not sii;nihcant. 


** Sigi 111 leant 

( K \ aliu‘ 

lH*t\ve<‘u 0.05 

L.D 

■_ Least cliffcTciice for 

significanct* be- 

ami 0.01 



lw<‘eii am two im*ans 



Sum M K\\\ 

1 ABLE 3 

OF AnAIASIvS of P’ol.I \(.I'. i nOM 

IHE V aI I.NC IA 

Exim .iumfn I 

'rieatment 

Mean 

1946 AM) 1947 Seasons 


- - 

and 

statistical 

indic‘LS 

cl I N NN'l 
p<‘r leaf 
mg. 

N 

\lc*an pc*i 

P 

ccaitagc* m cli\ 

K 

maltc'r 

Ca 

Mg 

A-No VAX, 

400 

~ J 946 
2 80 

Season 

0 142 

1 66 

3.70 

0.400 

B- Low P C). 

380 

261 

0.150 

1.58 

3 56 

0.390 

C-Mcd. 1>.(), 

398 

2.70 

0.1.50 

1.68 

3 76 

0.350 

D-High I>jOr. 

376 

2 68 

0 156 

1.68 

3 61 

0 . 3.32 

Eff(‘ct ol treatment 

N.S, 

NS 

0 « 

N S 

N.S 

0 

L D. at .05 

— 

— 

0.006 

- 


0.046 

I..D, at .01 

- 

- 

0 009 

- 

- 

0.06 1 

A-No P,Or. 

276 

W47 

2.82 

Season 

0.136 

1.72 

3 06 

0.350 

B-Low P>().. 

272 

2.84 

o.ua 

1.70 

3.16 

0.358 

C -Mecl. 

274 

2.86 

0.145 

1 70 

3 22 

0.344 

I)-Higb PAX. 

298 

2,82 

0.152 

1..52 

3 76 

0.332 

Effc'ct of treatment 

N.S, 

N.S. 

«« 

0 

« 0 

N S 

L D. at .05 

— 

— 

0 007 

0 15 

0 30 


L.D. at .01 

- 

- 

0.010 

0.21 

0.42 

— 

— 

- — - 


— 

- - 


- 

Statistical symbols. 

N.S Not signific ant. 

* rr- Significant ( F ^^alue 

between 0.05 

« 0 

0.01 le 
L.D. 

Higbh significant (F 
vel) ‘ 

, = Lc*ast dll fen me e for si 

value above 

gnificance be- 

and 0.01). 



tWCH'Il 

an\ two memns. 
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TABLE 4 


Summary of 

Tn\t:K EuFMFf' 

cr Anauv.ses 

OF FouiAcai 

EiRjM THE Valencia 

Experiment 



1947 Sea.son 




^ 

- - 

— -- - 




— =. --- . — 

Treatments 







anti 



Mcau p.p.m. 

in drv m.ittcr 



statistical 






- 

indices 

Zn 

Mn 

Cu 

B 

Fc 

Na 



— 

■ 

— 

- — — ^ 

— — 

— — * — " 

A~N<) l\.Or. 

24.4 

38.6 

9.4 

152 

60.9 

462 

H-Low IW. 

25.8 

41.1 

8.9 

158 

58.9 

461 

C-Mcd. V,0. 

86.0 

46.0 

8.4 

143 

59.2 

491 

D-IIigh VAX. 

10.8 

52.3 

7.2 

140 

57.6 

467 

EHcct of treatment ** 

«« 


N.S. 

N.S. 

N.S. 

L.D. at .05 

3.8 

5.0 

1.1 

— 

- 

-- 

L.}X at .01 

4.6 

7.0 

1.6 

— 

— 

— 

r:- z : 

- ■ 

_-~r 


_r- 


- ---—tr— — ~ 

Statistical symbols 



N.S. = 

Not signific ant. 



** = lligbly 

Significant ( F 

value’ abov 

L.D. 

: Least diffcjcnci 

‘ tor 

significance be- 


0.01 level). tvvc'en any two means. 


n<\siu)n were in the same direction as 
tliose in the Valencia plots, and possibly 
foreshadow differc'iices to come. 

Soil Composition. Initially, the ex- 
chanj^eable bases and the exchange ca- 
])acity of the .soil (Table 5) in the 
Valencia plot area approximated, in most 
respects, the mc'an levels found by Peech 
(15) in Norfolk-type citrus soils snr- 
\eyed in 1937. However, the exchange- 
able magnesium level was considerably 
above average. This may be due to the 
lact that Pe(‘ch’s samples were obtained 
before the regular use of magne.sium 
materials in citrus fertilization had 
gained such momentum. The initial 
dilute acid soluble and the water-soluble 
phosphorus levels were below the aver- 
age values found by Peech (15). Like- 
wise*, the initial total phosphorus values 
(Table 6) of around 800 pounds per 
acre-foot in the plot area is also below 
average for citrus grove soils of this type 
(20). No doubt this is a reflection of 
the sparing use of phosphatic fertilizer 


materials in this grove in the period be- 
fore the ex])eriment was established. 

By 1945 the* effect of diff(*r('ntial trc'at- 
ment on the phosphate status was c'vi- 
dent. It appears that water- .soluble phos- 
phorus was more closely related to the 
rate of phosphate fertilization than was 
acid-a V a i 1 abl e phosp horns . 

In April 1942 a series of top-foot soil 
samples was obtained from the Vakaicia 
plots before differential tre'atme*iit began, 
and a similar set of samples was obtained 
in Nov^ember 1946. The phosphorus and 
the calcium .status of these two sets of 
samples is presented in Table 6. In spite 
of considerable variability, the effect of 
treatment on the phosphorus status in 
1946 was highly significant. Again the 
water-soluble phosphorus was more 
clo.sely correlated with treatment than 
acid-available phosphorus. The pH data 
(not presented) and the exchangeable 
calcium figures suggest that the high- 
phosphorus plots were slightly more acid 
than the check plots, but the differences 
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TABLE 5 


Tm: ExClIANliliABLK 

BasL and 'J'lIK. 
Soil. IN 'i 

PhOSI'HOUUS Sl'A’lUS OK ' 
rHK Vai.knc:ia 1’i.o'is 

niK Top 

6 Inches 

OF 



Mean base' 

Mean lbs. pt'i 

aeit‘-si\- 

■inches' 



pH of 

('\e1uinge 



Add- 

ILO-^ 


mean 

t‘apaeity 

Exebangeable 


soluble 

soluble 

1’r(*atinents 

ac'idity 

ni.e./lOO f;r. 

Ca K 

Mg 


P 



Samples 

collected Sept. 1942 




A-No WO:, 

6.0 

2.63 

590 83 

88 

171 

5.6 

H-Ll)W P^O:. 

6.0 

2.31 

520 80 

75 

181 

5.3 


5.9 

2.33 

542 82 

80 

181 

5.4 

D-lJigh P,Or. 

6.0 

2.42 

572 92 

89 

156 

4.5 



Sant pics 

collected Sept. 1945 




A -No ?»()-. 

6.0 

2.32 

602 60 

92 

178 

3.6 

R-Low P,0:. 

6.0 

2.13 

560 70 

94 

195 

6.1* 

C~M('(l. 

5.9 

2.34 

599 60 

88 

215' 

9.3‘ 

D-lligh WO, 

5.8 

2.42 

624 61 

80 

251“ 

16.3* 


’ Tlu' top 6 inclu’s was assuinccl to weight 
2,()()(),()()() poniids per acre. 

* To c'Oiivi'rt P to PnO.-., iiiultnily bv tlie fac*tor 
2 29. 


‘ These inc*aiis diffiT troiii tlu* A treatment 
means bv statistical odd greater than 19:1 but 
less than' 99.1. 

* 'I’hesi' ditli'i troni A treatiiK'nt means by 
odds gH'ater than 99:1. 


wcTr not 1)1 sullicieiit inagnitiKle to be 
significant statistically. The same trend 
is suggested by the data in Table 5. In 
spite of this trend, the leaf analysis data 
(Table 3) show the presence of more 
calcium in foliage of the high-phosphorus 
plots in 1947. A similar trend is sug- 
gested by the leaf analysis data from the 
Pineapple plots. This raises the ques- 
tion as to whether calcium in the form 
of calcium phosphate adds to the .supply 
of available calcium in the soil, or 
whether high phosphate-ion concentra- 
tion in some way increases the accumula- 
tion of calcium in the leaves of the plant. 

The data concerning the phosphorus 
status of the soil from the Pineapple plots 
show essentially the same trends as those 
indicated in Table 6. The initial total 


phosphorus lex el in this virgin soil was 
about 300 lbs. per acre-six-inches, which 
appears to be below average. for this soil 
(20). After 4 years of phosphate fertili- 
zation, the heavy phosphate plots con- 
tained about 560 pounds of total phos- 
phorus per acre-si.x-iiiches, an increase 
of 260 pounds per acre. The amount 
applied was only about 140 pounds xvheii 
calculated on an acre basis. However, 
the material was applied by hand and 
distributed more heavily in the region 
about the tree where the soil samples 
were obtained. As in the Valencia plot 
data, the water-soluble phosphorus con- 
tent of soil samples from the various 
treatments is more closely correlated 
with the amount of phosphate applied 
than is the acid-available phosphorus 
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content. There was no significant dif- 
ference in the acidity of the plots aftt^r 4 
years of differential phosphate fertiliza- 
tion. 

Fruit Composition. Samples from the 
Valencia plots were analyzed twice in 

1947, and three times in 1948. The re- 
sults for the March samplings of each 
year are presented in Table 7. 

The mean fruit diameter did not differ 
significantly among treatments either 
year, although there was a tendency for 
fruit size to be related to amount of crop 
in the various treatments. Thus, 1947 
being a heavy crop year for the low- 
phosphorus plots, slightly smaller fruit 
resulted than in the high-phosphate plots 
which had a relatively light crop that 
year. Since the bearing behaxior was 
re\'ersed in 1948, the* fruit tended to be 
larger in the low-phosphate plots. The 
thickness of rind tended to vary in direct 
relation to Iruit size, iii\'erselv to crop 
size, and was not directly relat('d to 
treatment. 

There was no diflerence between 
phosphatt' treatments in percentage* of 
juice in 1947, but there was a trend 
toward higher juice content in relation 
to increased phosphate fertilization in 

1948. It seems ]?robable that this is a 
function of fruit size, and the relation to 
fertilization is incidental. 

In both the 1947 and the 1948 crops 
there was a significant difference in the 
total soluble solids of the juice in rela- 
tion to treatment. The results each year 
indicate a lowering of soluble solids with 
increased phosphate* fertilization. The 
magnitude (3 to 7 percent reduction) of 
this effect was not great, but was con- 
sistently found in all samplings. A 
similar response by grapefruit to super- 
phosphate on phosphorus-deficient soil 
in Jamaica was found by Innes ( 11 ) . The 


data of Forsee and Neller (10), working 
with oranges on organic soil in the Ever- 
glades ol Florida, also sugge.st that above 
the deficiency level increased phosphate 
fertilization reduces solids. 

The citric acid cont('nt was decidedly 
less in all treatments in the 1948 season 
than in the 1947 season. This may be a 
seasonal effect, as the only change in 
fertilization during this time was an in- 
crease in the total amotmt of fertilizer 
applied. Among treatments, there was 
also a significant lowering of acid in the 
highest phosphate treatrnei it. 

The ratio of total soluble solids to 
citric acid was lower in 1947 than in 
1948, but it did not show a significant 
relationship to the differential treatments 
when sampled in March. 

The constituent that showed the great- 
est difference due to treatment was 
ascorbic acid (vitamin C). The five sets 
of detc‘rminations made in 1947 and 1948 
showed a mean difference of 14.6 per- 
cent less ascorbic acid in the high-phos- 
phate treatment in comparison with the 
low. Stathstically, this difference is 
highly significant. In 1948 this same 
magnitude of difference was found in 
the samplings of January, March, and 
May. That grapefruit may respond in 
the same way is suggested by the work 
of Innes (11), where the overcoming of 
phosphorus deficienev was accompanied 
by a decrease in ascorbic acid in the 
fruit. Also, Jones and Parker (14), 
working with Navel oranges in Califor- 
nia, have shown that phosphorus fertili- 
zation depressed vitamin C^, total soluble 
solids, and acid in the juice. 

The nitrogen content of the juice was 
found to be significantly greater in the 
highest phosphate treatment both in 
1947 and in 1948. The amounts of cal- 
cium, magnesium, and potassium in the 
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juice showed no significant differences 
among treatments. 

Fruit samples from the Pineapple plots 
were analyzed twice during each of the 
1946-47 and 1947-48 harvesting seasons. 
There were no differences that could l>o 
attributed to the differential phosphate 
fcTtilization, and therefore no data are 
presented for these measurements. 

Discussion 

The results obtained in these experi- 
ments to date indicate that heavy super- 
phospluite fertilization did not imj^rove 
trc'e growth or fruit production in the 
two test plots of oranges located on acid 
sandy soil. The (juestiou may be rais(‘d 
as to wlu'thc'r any of the superphosphate 
applies! was beiudicially used by the ex- 
perimental tret\s. A similar (juestiou 
was raised more than 30 years ago by 
Clollison and Walker (5) as a result of 
studies with citrus trees grcwiug in 
lysiineter tanks, Th(‘ fact that the young 
Piiu»apple trc'es, growing in the no-phos- 
phate plots for 5 years, have chweloped 
and fruited in a normal mannc'r on a 
maximum of about 0.05 pounds per tree 
per year of added P.O-. (present in 
organic N sources) indicates that so far 
this amount, together with the native 
snpjily in the soil, has been adecjuate to 
satisfy the reejuirements of these trees. 
It .seems probable, however, that the 
tives will eventually show phosphorus 
stress. An estimate based on analyses 
given in the literature (23) and upon 
the assumption that 100 pounds of dry 
weight of new tree growth plus 200 
j^ounds of fresh weight of fruit were pro- 
duced by these 5-year-old trees, indicates 
that the net amount of PaO« removed 
from the soil during the first 5 years 
amounted to less than 0.5 pound per tree. 


These results appear to agree roughly 
with Veerhoffs (22) findings that only 
relatively small amounts of phosphate 
fertilizer could be used beneficially by 
peach trees. He established a phosphate 
fertilizer exj^eriment with peaches in the 
Sandhills section of North Carolina on 
virgin soil classified as Norfolk-sand. 
This soil is evidently similar in texture 
and moqihology to the Lakeland series 
(formerly called Norfolk series) of soils 
which are common in the Florida citrus 
belt and on which both of the present 
citrus fertilizer experiments are located. 
Although Veerhoff found a definite re- 
sponse of the cover crop to phosphate 
fertilization, none has so far been noted 
by insj:)ection of the cover crop (mostly 
volunteer grasses) in eithen- the Valencia 
or the PiiK'apj^le plots. 

The single-strength superpho.sphate 
used in these experiments is generally 
used as th(? source of phosphorus in the 
mixed fertilizers applied to citrus in 
Florida. About one-half of this material 
is gypsum. Appropriate gypsum sup- 
plements were added to all but the high- 
jdiosphate j>lots to maintain the added 
calcium sulfate at the same level in all 
treatments. Had .some other phosjohatic 
material, such as triple superphosphate, 
been used, so that little gypsum was ap- 
j^lied to any of the plots, it is conceivable 
that the results of these experiments 
would have been different. This seems 
unlikely, however, since fairly large 
amounts of calcium were supplied to all 
plots in the form of dolomitic limestone 
(see Table 1). 

The soil analyses for total phosphorus 
presented confirm the findings of others 
2, 5, 6, 15, 20) that phosphates ac- 
cumulate in Florida soils. The dilute 
acid-soluble and the water-soluble phos- 
phorus data, together with the leaf 
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analysis data, suggest that this accumu- 
lation is associated with increased avail- 
ability to orange tn'es. 

Two of th(* outstanding effects of 
heavy phosphate fertilization on leaf 
composition were the depression of cop- 
per content and the increase in zinc and 
manganese. No data are available for 
the.se elements on the 1946 samples, 
when crop size in relation to treatment 
was the reverse of the 1947 season. The 
possibility that these effects are simply 
due to crop size should not be over- 
looked. However, the copper data seem 
to conform with th(' results reported by 
Forsee and Neller (10), who noted that 
heavy superphosphate fertilization of 
orange trees on organic soil induced 
ammoniation, which is probably due to 
a deficiency of copper (3). Both Peech 
(16) and Jamison (12, 13) seem to 
agree that adding moderate amounts of 
phosphate does not increase the fixation 
of copper by Florida soils, as measured 
by extraction with salt solutions or with 
water. Thus it appears cither that ex- 
changeable or water-soluble copper is 
not a good measure of the availability 
of copper in the soil, or that phosphate 
ion or some other constituent of super- 
phosphate reduces the accumulation of 
copper in the leaves bv some mechani.sm 
such as antagonism. Similarly, heavy 
superphosphate fertilization must either 
increase zinc and manganese availability 
in the soil, or in some way condition the 
plant to accumulate more zinc and 
manganese in its foliage. In view of the 
fairly large amounts of soluble zinc and 
manganese applied uniformly to all plots 
each year, it seems unlikely that the 
amounts of zinc and manganese 0.1 to 
0.5 pe'pcent) present in superphosphate 
(9) could account for the magnitude of 
difference found. 


The increased application of phos- 
phate tended to reduce the internal 
quality of fruit from these plots. The 
differences found probably would not 
be detectable by taste; however, such a 
reduction in the ascorbic acid could be 
an appreciable economic factor since, at 
the present time, fruit that is used for 
canning must have a certain ascorbic 
acid content to make U. S. Grade A juice. 
Valencia oranges sometimes fail to meet 
this requirement in the latter part of the 
season. 

Tlu‘se fertilizer experim* nts with citrus 
illustrate the limitations of a moderate- 
sized random-block plot design with 
five or six replications. With the mature 
bearing tre'es of the Valencia plots, the 
yield variance was such that from 11 to 
15 percent difference in yield was re- 
fjuired for statistical significance (.05 
level ) in any given year. In the case of 
the young trees just coming into bearing 
in the I’ineapple plots, the error term 
for the 1948 yield data was such as to re- 
(|uire a least difference of around 22 per- 
cent for significance between any two 
treatment means. It is anticipated that 
as these young trees mature, yield vari- 
ability will decrease. If these two loca- 
tions are indicative of the normal yield 
variability found in reasonably uniform 
citrus plantings on this common soil 
type, more elaborate plot technicjues will 
be required to evaluate with certainty 
and precision relatively small yield ef- 
fects due to fertilizer treatments. 

SUMMABY 

This paper is concerned with the re- 
sults obtained from two field experiments 
with oranges on the acid, sandy soils of 
Florida. Three levels of superphosphate 
fertilization and no-phosphate treatoent 
are compared in a mature Valencia 
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orange grove and in a young Pineapple 
orange grove, the latter planted on virgin 
soil. Yield and growth data are evalu- 
ated for a six-year period in the Valencia 
experiment, and for a four-year period 
in the Pineapple experiment. In addi- 
tion, certain effects of treatment on 
foliage, soil, and fruit composition are 
presented. 

The results obtained to date indicate 
that no beneficial use was made of the 
superphosphate applied to the orange 
trees in the two experimental blocks. No 
significant effect on total yic^ld was pro- 
duced by any of the phosphate levels in 
either of the two experiments. There 
was an indication of a depression in 
growth associated with heavy superphos- 
phate application as measured by the 
percentage increase in trunk cross-sec- 
tion in the Valencia, but not in the Pine^- 
apple experiment. 

Analysis of foliage samples indicates 
that heavv phosphate fertilization was 
associat(‘d with incrc'asc^d ac'cumulation 
of phosphate, zinc, and inangaiK'se and 
decreased accumulation of copp(T in the 
leaves. There was no significant effect 
of treatment on lh(' nitrogen, sodium, 
boron, or iron content of foliage. There 
is a suggestion that the heavy phosphate 
fertilization decreasc'd magnesium and 
potash and increased calcium in the 
foliage. 

Analysis of soil samples from the plots 
indicates that water-soluble phosphorus 
reflected with C'onsiderable accuracy the 

j 

rate of phosphate application, but dilute 
acid-soluble phosphorus was not so 
closely related to rate of application. 
Most of the applied phosphate* could be 
accounted for in the topsoil by analysis 
for total phosphorus. There were no 
major effects of treatment on soil acidity 


or on exchangeable calcium, potassium, 
or magnesium content. 

In 1947 and 1948 the fruit produced 
by the Valencia plots showed that with 
increased amounts of applied phosphate, 
total soluble solids, citric acid, and 
ascorbic acid in the juice were lowered 
somewhat and phosphorus and nitrogen 
in the juice were increased slightly. No 
significant effect of treatment on fruit 
composition was found in the Pineapple 
plots. 
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CITRUS PRODUCTION PROBLEMS 


Howard A. Thullbery 

The topic assigned me is '‘CJitriis Pro- 
duction Problems'* and since all produc- 
tion problems today revolve more or less 
around production costs, I shall discuss 
production costs. 

During the 1945-46 fruit season, the 
citrus growers of Florida were little con- 
cerned about production costs. In the 
season of 1946-47 they became quite pro- 
duction-cost-conscious and since that 
time have steadily become more so. 

W(‘ felt, back in 1945-46, that the time 
would come when this would be true, 
and at that time selected at random 
what we considered were 33 represent- 
ative groves of the Haines City Catrus 
CIrow('rs Association. Th(\se grov(‘s var- 


ied in size from 5 to 105 acres each. The 
acreage totaled 554 acres with 30.4 per- 
cent of the trees being grapefruit. The 
trees were from 20 to 35 years of age. 

The costs were kept for the season 
beginning August 1st and running to 
July 31st of the season the crop was mar- 
keted. 

These groves were entirely under our 
supervision. The association furnished 
all supplies and did all the work. This 
enabled us to keep accurate records of all 
moneys spent and allowed us to arrive 
at accurate production costs. 

We maintained then, following a pro- 
gram designed to produce quantity and 
quality fruit, and are still of the opinion 
that anything cut from the program in 
the care of citrus, that is needed to pro- 


l^nODlTCTION (>osts 


1945-46 

1946-47 

1947-48 

NninlxT ()l grov(‘s 

33 

33 

3 3 

NuimIxt of ac*ii\s 

554 

554 

548 

Nuinhor of boxes 

211,071 

219,026 

263,679 

boxes per aeie 

381 

3f)5 

481 

bcTec’iil tre(*s giap(‘lniil 

30.4 

3(1.4 

30.4 

(losls per aeie 

$138.30 


$137.71 

Costs per Ho\: 





.008 

.025 

.016 

Irrigation 

.017 

.025 

.008 

Spraying and dusting 

.062 

.060 

.042 

Spray materials 

.052 

.051 

.039 

Cultivation 

.011 

.011 

,.009 

IMining 

.023 

.027 

.024 

]'\‘rtilizing 

.010 

.009 

.006 

F<‘rtilizer and anicmdinents 

.173 

.183 

.120 

Hauling— tr nek 

.005 

.004 

.005 

Misecllan<*oiis 

.002 

.032 

.017 

Total 

.363 

.427 

.286 


1948 ( 61 ) 
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duce quantity and quality fruit, will in 
the end cost rather than save the grower 
money. 

Let us review the chart showing these 
costs over tlu‘ seasons 1945-46, 1946-47, 
and 1947-48. (See page 61.) 

You will notice the acreage dropped 
the third sea.son from 554 to 548 acres. 
This was due to 6 acres of oik* grove 
being sold. 

The production for tlu' season 1945-46 
was 211,071 boxes, increasing to 219,026 
boxes in 1946-47 and 263,679 boxes in 
1947-48, or an average yield of 381 
boxes, and 481 boxes per acre for the 
three seasons. 

The costs over the three seasons were* 
$138.30, $168.67, and $137.71 per acre. 

In commenting on the breakdown of 
the per box costs, we would point out 
that only 163 acres of the 554 were lired, 
althougli this cost is spread over all 
fruit on the 554 acres. Likewise only a 
portion of the groves wc're irrigaU^d. 

Regarding the items of spraying and 
du.sting, and spray and dust materials, 
we would call your attention to the fact 
that for the season 1947-48 dusts were 
aj^plied throughout the year with the 
exception of the melanosc and oil sprays, 
while for the first two seasons dusting 
was practiced only during the time all 
.spraying machines were bu.sy applying 
the oil spray applications. All groves 
received an oil spray yearly. 

The pruning costs ran $.023, $.027, 
and $.024 per box. On the acreage 
basis you can readily see that more 
moiK'y was spent on this item in the 
1947-48 season than any other year. This 
was due, first, to the heavy scale in- 
festations of the 1945-46 and 1946-47 sea- 
sons and second, to the fact that many 
of the groves were lifted and some 
hedged the past season in order that 


they might be more easily culivated and 
sprayed. 

The fertilizer and amendments cost 
shows a considerable decrease in the 
1947-48 season, dropping from around 
$.18 per box to $.12 per box. Aside 
from the increased production this was 
due to a cut in total units of plant food 
and a more economical mixture being 
applied. 

Under the miscellaneous costs you 
notice a sharp increase for the 1946-47 
and the 1947-48 seasons. This is due 
to the replacement of dcfi J or missing 
trees and their care in these years. Dur- 
ing the war we had neither the trees nor 
the labor to make these replacements. 

The total box costs for the three sea- 
sons were $.363, $.427, and $.286 re- 
spectively. 

Tlie lowest box cost we had the past 
season was on a 5-acre grapefruit grove 
which was $.12 per box. The produc- 
tion was 915 boxes per acre and the 
per acre cost was $109.47. On a 10-acre 
block, one-half grapefruit and one-half 
oranges, the cost was $.172 per box 
with a production of 789 boxes per acre 
and an acre cost of $136.20. On a 5-acre 
block, 80 percent oranges, the cost was 
$.232 per box tvith 573 boxes per acre 
and an acreage cost of $136.20. The 
highest per box cost was $.516 on a 
grove 80 percent oranges that was both 
fired and irrigated and had an acreage 
cost of $148.11 and a production of 292 
boxes per acre. The highest acre cost 
was $199.08 with a per box cost of $.244 
and production of 813 boxes per acre. 
64 percent of the trees were grapefruit. 

The past season .showed a decrease in 
the per acre cost of $30.96 or 18.4 per- 
cent from the 1946-47 season. However, 
our per box cost was $.141 less or a 
decrease of 33 percent. 
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This means that 56 percent of the 33 
percent decrease in the per box cost 
was due to spending less money on the 
groves and 44 percent of the decrease 
was due to increased production. 

Putting it another way, had the pro- 
duction in 1947-48 been the same as in 
1946-47, the per box cost would have 
been approximately $.35 instead of $.286. 

While I believe we should do every- 
thing possible to improve quality, we 
must have production if we are to keep 
production costs down. Furthermore, 1 
believe a heavy set of fruit is the num- 
ber one requisite of a (juality crop. You 
can’t expect (juality on a light crop of 
Valencia oranges regardless of what pro- 
gram you follow. I can’t go along with 
the fellow that says he wants to grow 
less and better fruit. 

We have j)ointed out the lower spray- 
ing and dusting costs of tlie J947-48 
season. We believe a saving can be 
made by dusting rather than spraying, 
excejit for the melanose and oil sprays, 
and the (juality maintained, ])rovided 
projXT equipment is used. We would 
hesitate to follow a dust jDrogram unless 
a C'alif()rnia-tyj)e duster or a helicojiter 
were available and projx^r sj)eed main- 
tained. However, research is being done 
oil different type dusters and suita- 


ble equipment may soon be available. 

Another important factor in low cost 
production is jiroper management of 
labor and eijuipment. Work should be 
planned well in advance so as to cut 
delays between ()j)erations to a mini- 
mum. Labor should be trained for the 
job they are to do and properly super- 
vised. The equipment they use should 
be good and kept in good repair if pro- 
duction co.sts are to be kej)t down. 

In summary, we believe it to be eco- 
nomical to use that j^rogram which will 
give us the largest quantity of the best 
(juality fruit. That anything omitted 
from the program that the grove needs 
to gain this end will, in the long run, 
cost rather than save the grower money. 

We believe that the number one requi- 
site of quality, esj;)ecially on Valencia 
oranges, is heavy j)r()duction and that it 
is a major factor in low box co.sts. 

Other factors tending to lower costs 
are economical fertilizer mixtures, dust- 
ing a j)art of the year, j)r()vided proper 
eijuijmient is available, and })roj:>er man- 
agement of labor and e(juij)inent. 

Acknowledgment is made to the 
Haines City Citrus Growers Association 
for use of data used in this ]>aj:)er. Akso 
to Profes.sor L. W. Zeigler and W. L. 
Tait for comjiilation of same. 



A METHOD OF MAINTAINING VIABILITY OF 
CITRUS SEED IN STORAGE 


/ Tlie Storage of citrus seeds for ex- 
tended periods, as is frequently neces- 
sary in shipment over long distances or 
v^hen planting time is delayed for one 
reason or another, is usually attende?d by 
a serious reduction in viability. Con- 
sidering the importance of the problem, 
there is surprisingly little information 
available in the literature on storing 
citrus seed in viable condition for pro- 
longed periods. With the exception of 
L. V. Barton's’ work, information is 
largely confined to rule-of-thumb rec- 
ommendations such as to store the seeds 
in charcoal or in damp sand, or to store 
the fruits under refrigeration and extract 
the seeds when needed. Although such 
methods may be satisfactory for storing 
citrus seed for several weeks, germin- 
ability deteriorates seriously with storage 
for 6 months of more. In view of the 
scarcity of information on the subject 
and the success attained in some storage 
trials at Orlando, Florida, it was de- 
cided to publish the data available. 

Preliminary experiments indicated that 
when citrus seeds were allowed to dry 
out viability was impaired. On the other 
hand, if storage was attempted with 
seeds in a moist condition the growth 
of fungi and bacteria soon destroyed 
viability. In order to find a suitable dis- 
infectant for citrus seed to overcome this 
difficulty, ten fungicides were selected 


* Authors: James F. L. Childs, pathologist and 
Gustave Hrneiar, scientific aid. Fruit and VegetaMe 
Cn)ps and Diseases, Bureau of Plant Industry, Soils, 
and Agricultural Engineering, U. S. Department of 
Agriculture. 

*Barlon, L. V. The storage of citrus seeds. Contr. 
Boyce Thompson Inst. 13(2); 47-515, 1943. 


lows:/ Fermate (ferric dimethyl dithio- 
carbamate), HE-175 (disodiiim ethylene 
bisdithiocarbamate ) , Phygon ( dichloro 
for trial from materials at hand, as fol- 
napthoquinone ) , Semesan ( hydroxy- 
mercurichlorophenol), DuPont 1155HH 
(DuPont Semesan Co. code number), 8- 
hydroxyquinoline sulfate, Piiratized N5E 
(phenylmercuritriethanol a m rn o n i urn 
lactate), ethanol, thiourea, and thiocyano 
aniline. 

Tests with Seed Disinfectants. The 
first five materials listed above were 
applied in dust form to freshly extract- 
ed Duncan grapefruit seeds that had 
been washed to remove juice and mucil- 
aginous materials and then dried on 
paper towels. The seeds, with an ex- 
cess of the fungicidal dust, were shaken 
together in a beaker. Afterwards the 
seeds were picked up with tweezers, 
shaken gently to remove excess dust, 
and transferred to petri dishes contain- 
ing potato dextrose agar. The last five 
fungicides were applied by momentarilv 
dipping the seeds into a solution or sus- 
pension of thtj material. The seeds were 
drained dry on paper towels before be- 
ing transferred to agar plates. In three 
weeks' time no fungus or bacterial 
growth appeared on the seeds treated 
with Semesan, DuPont 1155HII, 8-hy- 
droxyquinoline sulfate, Puratized N5E, 
or thiocyano aniline (Table 1). 

Effect of Disinfectants on Viability. 
In use, many seed disinfectants are quite 
specific in toxic effect. Some are safe 
for the treatment of the seed of certain 
species of plants and are injurious to 
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the seeds of other species. In order to 
investigate their possible toxic action 
and injury to germination, the five most 
efficient disinfectants in the above trial 
were used in the following experiment: 
Lots of 20 freshly extracted Sampson 
tangelo seeds, washed and surhice-clried 
as before, were tre?ated with (a) Seme- 
san dust, (b) DuPont 1155HI1 dust, (c) 
1.0 percent solution of 8-hydroxyquino- 
line sulfate, (d) .05 percent (by volume) 
solution of Pnratized N5E, and (e) 1.0 
percent solution of thiocvano aniline. 


After treatment the seeds were germin- 
ated in damp cypress wood sawdust at 
80 F. Three of the materials, c, d, and 
e, were found to be without adverse 
effect on germination (Table 2). Ger- 
mination of the Semesan-treated seed 
was seriously impaired, and DuPont 
11551IH stopped germination complete- 

*y- 

In another experiment Semesan and 8- 
hydroxycjuinoline sulfate were compared 
on Duncan grapefruit seed at several 
IcN'cls of moisture content. The moisture 


rABLE 1 

A C'<)Mi*\uisoN OF Fun(;k;iiu:s as Sum a( F-j)isiNFKc/nN(; Ac.i-.nis fok Citrus Skfd 




Natmt} ol sLirlaee 

L'ontanuiiaiit 

Malt'riai 

Bacteria 

Fungi 

1. 

Feiiiiate, dust 

0 

+ 

2. 

I1E.175, du.st 

-f 

0 

3. 

Pliygon, dust 

+ 

0 

1 

S(‘iiie.san, dust 

0 

0 

5. 

DuPont 1155H11, dust 

0 

0 

6 . 

S-livdro\yquinoliiu' siiHatc' , dip 

0 

0 

7. 

Puratized N5E .05% (In \oluiiie)» cliji 

0 

0 

S. 

Ethanol 70%, dip 

4- 

0 

9. 

Thiourea , dip 

-1- 

0 

10. 

'rhiocyano aniline, 1.0'/, dip 

0 

0 

11. 

Cheek 

4- 

-f 

12. 

Ch(>c-k 

-f 

4- 


TABLE 2 

Effect of Surfac:e Disivfection on C^ehmination of Citrus Seed 


Material (^eruiiiiation in percent 


1. 

Senu‘san 

20 

2. 

DuPont 11 55 Jill 

0 

3. 

S-llydroxycpiinoline sulfate 1.0%-, dip 

100 

•t. 

Purati/ed N5E .05% (by volume), dip 

100 

5. 

Thioeyano aniline 1.0%, dip 

100 

6. 

Check 

100 

7. 

Check 

100 
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content of the seed was varied by die 
following pre-treatments: (a) soaked in 
water 4 hours to establish maxi mu in con- 
tent of water, (b) air-dried 4 hours, (c) 
air-dried 24 hours, and (d) air-dried 3 
days. Lots of 60 seed each from the 
various trc'atments were then stored in 
cellophane bags for 1 month at a mean 
temperature of 70 F. Upon germinating 
the seed it was found that viability of 
seed in contact with Sernesan became 
lower as the moisture content was in- 
creased (Table 3). The viability of un- 
treated seed was decreased somc'what 
at the lowc'st moisture level. 


Effect of Moisture on Viability. The 
effects of the moisture factor was in- 
vestigated more fully in the following 
experiment. Freshly extracted Duncan 
grapefruit seeds, treated with Fermate 
and untreated, were stored at nine levels 
of relative humidity at room temperature 
for 2, 4, and 8 weeks. The several humid- 
ity levels were maintained over different 
concentrations of sulfuric acid in desic- 
cator jars. After storage for the period 
indicated the seeds were germinated in 
moist sawdust. At the lowest humidity 
levels germinability of the seed decreas- 
ed rapidly with increased time of stor- 


TABLE 3 

Rklative Gehmina’iion of Duncan CrUAFEKHuiT Seeds Sioiu-j) One Month in C^eli.ophane 
Baos at TO^F. I he Seeds Wkhe Bhoughi to Fouu Levki.s t)F Moistuke Content 
Befohe 'Ireatment With Disinfeciant anj> Storage. 


Ccrminalion pcrcu'ntagc 


Sc'i'd 'J rciilnic'iit 


An -dried 1 

or 

Soakt'd 


3 days 

24 hours 

4 hours 

4 lirs. 

Senu'san 

92 

82 

78 

0 

8-1 Iydro\y<piiiu)lin(' sullatc 

100 

94 

100 

98 

Clieck—unti rated 

78 

90 

96 

90 


TABLE 4 




Germination of Ff.rmate-treated 

AND Untreated 

I^ungan 

CtRAPEFRUIT 

Seeds 

Stored 2 to 8 Weeks a t Room 

T EM PER a 1 URE A T 

Nine, T.eve 

Es OF Humidity, 


.•jO Seeds per Treatment 


Rel. liuni 



Genninatiori 

perec'utage 



111 

2 

week.s 

4 

week.s 

8 

weeks 

percH'iil 

Treat. 

Untreat. 

Treat 

Uritreat. 

Tr(‘at. 

Untreat. 

9 

83 

68 

36 

20 

37 

29 

32 

100 

96 

40 

28 

44 

21 

52 

100 

100 

92 

88 

52 

28 

76 

100 

1(H) 

88 

84 

56 

60 

88 

100 

100 

100 

100 

100 

100 

98 

100 

100 

100 

87 

80 

60 

99.4 

100 

100 

100 

76 

36 

22 

99.7 

100 

100 

100 

100 

77 

56 

100 

100 

100 

94 

100 

100 

68 
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age, although the decrease was less rapid 
in the treated lots (Table 2). At the 
higher levels of humidity a high degree 
of viability was maintained for a much 
longer period, especially in conjunction 
with the use of Fermate. 

At this point the authors were con- 
fronted with the necessity of storing 
seeds of a large number of citrus vari- 
eties that were required for rootstock in- 
vestigations. Fruits of the desired vari- 
eties were collected from several sources, 
and the seeds were extracted and pre- 
pared immediately for storage. In a few 
instances the seed had been extracted 
by others and weri‘ received in a dry 
condition. After thoroughly washing 
and drying on paper towels, all seeds 
were treated by dipping again in a 1.0 
percent a(]ueous solution of 8-hvdro\y- 
(juinoline sulfate and dried again on 


paper towels before being mixed with 
moist sawdust or moist ground-up moss 
( sphagnum-like moss ) . Excess moisture 
had been removed from the moss and 
sawdust immediately prior to mixing, by 
squeezing the wet material in the hand. 
Duplicate lots of each variety of seed 
mixed with moist sawdust (or moss) 
were* placed in half-pint fruit jars fitted 
with glass cov^ers that were held in place 
by a wire strap ov^er the top. Rubber 
sealing rings were not used, and venti- 
lation was provided for by placing a 
piece of cardboard under one edge of 
the glass cov er so as to raise one side. 
The seeds were stored at 35^’F. until 
recjuired for planting 6 months later. 

Upon opening the jars, nearly all lots 
of seed were found to be in as good con- 
dition as wOien thc^y wane* placed in stor- 
age. llowevta*, several jars of seeds were 


TABLE 5 

(Ikhmina iioN or C'liiins Sl kds Arirn Tiu:a'i nikm W’mi 1-OV 8-Hv DHox^yinNOLiNr 
Sui-FA'ii* AND Sro» \(.L AT 35®F. roH 6 Mon I ns 


\ aru'tv c)i St'oel 


No. of Gcririi nation 

VarirtK's P(Tt(*nt 


Pina tan^c'lo, Tangoi, Ta\ art's liiiir(|nat, StTiiinolc tangolo, Lakr- 
land liinc(|uat, Rougli Ifiiion 

7 

100 

Orlando tangolo, Suwannoc laiigflo. Minncola tangelo, Duncan 
grapefruit, Wel)})er langelo 

5 

09 

Watt tangelo, CHeopatra luandann, Sweet It'nion 

3 

97 

Satsuinelo, Hamlin orange. Clementine mandarin 

3 

96 

Ponkan mandarin, Calamondm, Sour orangt*, Iran lemon, Kalpi 
lime, Dancy tangerine. Temple orange 

7 

94 

King mandarm, Bergamia sour orange 

2 

93 

Oklawaha sour orange, sweet sdlg. orange 

2 

91 

Naganii kiun(|uat 

1 

88 

Rittt'r Swt'ct orange 

1 

77 

Uvalde citrange 

1 

65 

IxTinardy grapefruit 

1 

68 

Rusk citrangt' 

1 

55 

Total 

34 Av(‘. 

92.6 
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found to bo moldy, and their germination 
subsecjuently proved to be poor. In the 
course of preparing the seeds for storage 
it was discovered that in a few instances 
the same solution of 8-hydroxyquinoIine 
sulfate had been used to treat seeds on 
more than 1 day. It is believed that the 
moldy lots of seeds were those treated 
with a spent solution, in view of the 
general excellence of the other lots in 
this test and in other tests not reported 
here. After separation from the sawdust 
and moss the stored seeds were planted 
in beds of white sand of 4»inch depth 
underlain with 4 inches of ground-up 
peat. Sixty-eight seeds of each variety 
(four rows across the bed) were planted, 
half from sawdust storage and half from 
moss storage. The remaining seeds were 


remixed with the sawdust or moss and 
returned to storage. No difference could 
be noted in germination of seed from 
the two storage media, although the 
sawdust seemed to have dried out less 
than the moss. 

Germination was recorded on approxi- 
mately half of the number of varieties 
planted, the other varieties having been 
removed from the beds for use in another 
experiment before the record was taken. 
Germination was recorded for each seed 
planted so that the presence of multiple 
seedlings resulting from polyembryony 
was not a complicating factor. Of tlu' 
34 varieties listed, 29 germinatt?d better 
than 90 percent after 6 months’ storage 
(Tables). 


TABLE 6 


CiinwiiNATioN Aftku 8 Months’ Siouac.e at 35"K., Seeds 

QUINOLINE SCLFATK 

Thea'ied W 

ini 8-ll\Diiox\ 

Variety of Seed 

No. ol 

Gc'rmiiiatiou 

VarietH‘s 

Percent 

XN'att laiigelo, Yalaha taugelo, Orlando langdo, Suwanuec' langt'lo 

4 

99 

Nippon kuniquat, Sampson tangelo 

2 

97 

Nakorn puininelo 

1 

96 

Thong Dee punnncio, Clementine mandarin 

Seminole tangelo, Dnnean grapefruit, Pina tangelo, Williams 

2 

94 

tangelo, Satsiimelo, Dancy tangcTine 

• () 

93 

Nutsu Mikan sour orange 

1 

91 

Minnc'ola tangelo 

Ogami pummelo, Cleopatra mandarin, Calainondin, Iran lemon. 

1 

90 

Kalpi lime 

5 

88 

Hamlin orange, Siamese* pummelo, Tavares limequat 

3 

82 

King mandarin, Tangor 

2 

81 

Sweet lemon 

1 

78 

laikeland linu'quat 

1 

74 

1 A’onardy grapef rui t 

1 

66 

Kansu 

1 

62 

Sour orange* No. 2 

1 

29 

Be.Tgamia sour orange* 

1 

19 

Total 33 

Ave. 84.5 
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After 8 months' storage the remaining 
seeds from the same jars were planted. 
Hecords were kept of the germination of 
all varieties of which there was sufficient 
seed (68) to plant a full strip in the 
bed (Table 6). Of the 33 varieties list- 
ed, 27 show better than 80 percent ger- 
mination. 

CONCI.USION 

These results give exadence that at 
k'ast four factors affect the' inaintenancc' 
oi viability of citrus seed in storage: (1) 
microorganisms, (2) moisture, (3) tem- 
perature, and (4) aeration. 

It has been shown in two instances 
that viability of citrus seed is greatly de- 
pressed by microorganisms (a) the poor 
gc'rmination of untreated seed as coin- 
j)ar('d to Fermate-treat(‘d seed (Tabk* 
1), and (b) the poor germination of 
s('t‘ds tliat became moldy in storage at 
35 F. due to treatment with a spent solu- 
tion of S-hydroxy(juinoline sulfate. It is 
Ix'lix ed that Barton's work on the viabil- 
ity of citrus seed under storage condi- 
tions is seriously weakened through in- 
adeejuate recognition of the importance 
of this factor. 

The moisture or humidity kwel at 
which se('d is stored is of ecjual impor- 
tance with the first factor. The above 
results indicate that the viability of citrus 
seed is best maintained by storage at 
humidity levels approaching saturation 
(Table 4), though not necessarily by the 
presence of free moisture. 


Indirect evidence was obtained that 
low temperature promotes longevity of 
stored citrus seed, through its depressing 
effect on germination of seed in storage, 
on respiration of seed, and on the growth 
ol fungi and bacteria, thus supplement- 
ing in some' measure the action of fungi- 
cides. 

Tlie fact that dry storage conditions 
cause serious loss in viability of citrus 
seeds indicates that they are in a more 
active state of metabolism than many 
other seeds. Accordingly, access to suf- 
ficient oxygen must be essential to the 
prolonged storage of citrus seeds. 

Summary 

1 Of the ten compounds tested as sur- 
fa(*e-disinfecting agents on citrus seed, 
fixe (a) Semesan, (b) 8-hydroxyquino- 
line sulfate, (c) Purati/ed N5E, (d) 
thiocyano aniline, and (e) DuPont 
1155H11) were found effective in con- 
trolling the groxvth of microorganisms. 
Thr('e of these compounds, b, c, and d, 
were found to be without injurious ef- 
fect on viability under moist conditions. 
C^itrns seed was dipped in 1.0 percent 
solution of 8-hydroxyquinoline sulfate 
and stored in moist sawdust or moss, in 
nonsealed containers at 35' F. for 6 to 
8 months. Of 34 varieties of citrus for 
which records wc're available, 29 gave 
better than 90 percent germination at 6 
months; and of the 33 x arieties with rec- 
ords at 8 months, 2 gave better than 80 
percent. 



OBSERVATIONS ON CITRUS IN ITALY 


HERBKH'r Si*enc:i:h 
('. S, Dcpartmcni of Agriculture 
Bureau of Entonwloffij and 
Plant {)uarantinc" 

Fort Pierce 

Italy and Sicily lie between 36 and 47 
de<^ree north latitude's, corresponding to 
the latitudes of Raleigh, N. C^, and tlie 
northern border oF Maine in our coun- 
try. It seems a little strange that citrus 
trees grow and mature fruits so far north, 
but the climate is warmer than the lati- 
tude's indicate, due to the warm waters 
of the Mediterranean and the Alps and 
Dolomite Mountains that serve as bar- 
riers to the cold north winds. The climate 
is cjuite subtropical in Sicily and also on 
the mainland as Far north as Rome. Com- 
mercial citrus plantings an' nume'rous in 
Sicily and in the southern half of the 
mainland, but home garde*n and c'state 
])lantings of citrus may be found any- 
where, e\en within sight of the Alps. 

Roth Italy and Sicily are \erv moun- 
tainous and rugge'd in topography. The 
mountains are dry, ban’, and brown in 
the summer, and snowcaped in the win- 
ter. Two thousand years of she(*p-graz- 
ing have caused loss of soil and vegeta- 
tion, except for scrub growth. The foot- 
hills and river vallc'ys between mountain 
ranges now ha\(‘ tin’s soil and are rich 
and productivi'. Thes(' valleys, a few 
high plat('aus, the narrow coastal plains, 
and the reclaimed .swamplands are just 
barely sufficient in extent to support the 
45 million Italians. 


' Fioni 041 to with Alhecl Military Govom- 

mciit III Su il\ i'licl Italj on military furlouj^li from the 
U S. IX'paitriicnl of Ayinciiltun* 


The best and richest lands cannot be 
given to citrus, because every square 
meter of land suitable for growing grain 
must be planted to wheat, corn, oats, 
rice, or otlier cereal. Bread comes first. 
Vegetable crops get the next choice of 
land. Fruits come third, and must oc- 
cupy stony fields, steep slopes, or even 
man-made terraces. And citrus must 
compete for land with olives, grapes, 
apricots, filberts, and almonds, and, in 
the nortli, with apples, pears, and 
peaches. Even .so, thvre is a large an- 
nual production of citrus fruits. It ran 
752,()()() metric tons of 2,205 pounds each, 
prewar. This is about 18 million Florida 
lioxes. 

Most of the fruit is consumed in Italy, 
but a sizable fraction gets into world 
commerce. We usc'd to import lemons 
from Sicily, but now the exports go nortli 
by train. Locally consumed fruit is sold 
on road stands or is carried into the 
large citic'S in fruit carts decorated 
lavishly with Biblical paintings and 
carvings, or in the more modern auto 
trucks. In the towns fruit stores di.splay 
th(' fruit in open travs exposed to the 
.sun, rain, d,ust, and flies, and .sell it by 
the kilogram or fractional weights of a 
kilo. 

I .spent 7 months in the eastern prov- 
inces of Sicily, th(‘ large.st citrus growing 
area. The plantings were in the rich 
v alley west of Siracusa, around the large 
valley of the C^atania River, around the 
base of Mt. Etna, in the northeastern 
province of Messina and around Palermo 
in the west. Orange and lemon trees 
were there, but no grapefruit. In Sep- 
tember of 1943, just after the invasion. 
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Fi<f. 1. A cHrus ^roxc near Sorrento. Italy, 
ahoiiin^ juotcctive scaffolding. 



Fi}i. 2. A cUtus ^rovc near Sorrento, Italy, 
slunrin^ shade trees and protective scaf- 
folding^ 



Fio. 3. Another view of citrus grove near 
Sorrento, Italy. 


ev('rytUing was in confusion. Many peo- 
ple had fled from their city or farm 
homes and were living in caves up on 
the mountains. No civilian vehicles 
wer(‘ allowed at first to use the roads, 
and food in the towns soon ran out. 
Grain was ready to harvest and fruit 
picking time approached. After the 
lM)inbings ceased, people walked back 
to their homes. 

Fruit growers faced many problems. 
Many farm animals and much farm 
machinery liad disappeared. Roads were 
almost impassable because bridges had 
been blown up. Railroads had been 
damaged beyond immediate repair. Fer- 
tilizers and insecticides had been scarce 
for a long time. Then' were no boxes 
for packing fruit. All bank balances had 
been “frozen" by military orders. In a 
j)art of Siracusa that had c\scaped the 
bombs W(' found thrt'c wood-working 
shops that ordinarily jnadc the citrus 
boxes. Usually competitors, they were 
eager to pool their resources and start to 
work. They thought they could make 
(),0(K) boxes with the wood and nails on 
hand, but they liad to have a permit to 
throw tlu' electric power switch on, and 
a permit to draw out funds from the 
bank so they could pay the workers. 
Money was neccxssary for them to buy 
bread. 

The box assc'inblcd there as a sample 
was very inuc'h like the ('alifornia box. 
The wood was clean, white, and smooth, 
iieatlv nailed, and the box com])arcd very 
favorably with ours. One difference was 
that metal strapping was not used. A 
flexible wood half-round rattan-like 
strip sub.stitutcd for the metal. 

There were some groves in eastern 
Sicily that were planted in blocks, as we 
do, but more were in small, irregular 
plots and wen' planted in contours, on 
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stet'p terraced, rocky hillsid(\s. Young 
grov(\s were nuitorm in growth, but in 
oldc'r plantings the trees sliowed mucli 
variation in size and shape. They were 
healthy, the foliage being dark green, 
with IK) signs of anv deficiencies. Many 
groves had iacilitic^s for furrow irrigation. 
Tliere wcw a few purple scales and 
Cdover scales, but there was no trace of 
rust mites or riisseting. The scales are 
controlled there by fumigating occasion- 
ally under marked tents with liydrogeii 
cyanide. This was generated by the 
old “pot” method, using sodium cyanide 
c'ggs and crocks of diluted sulfuric acid. 
In Catania there was a firm that speeial- 
iz(‘d in grove, warehouse, and ship fumi- 
gation. I’he discoid method of aj^pliea- 
tion of hvdrogen cyanide was known to 
these workers, as wc'll as the' older pot 
method. 

In thes(‘ groves much use' was made of 
])arnyard manun' and dried sewag(' 
sludge. Mo.st of the sources ol commer- 
cial fc‘rtiliz(‘r had been cut off by the 
war, but the Italians do not depend on 
it as much as w(* do. The soil base was 
rich in minerals, from liiiK'stone and 
volcanic sources, and not like our 
washed-over sands. 

The fruit cjuality was excc’llent. The 
Sicilian variety names meant nothing to 
us, or to other Italians, but there was a 
blood orange and one somewhat like the 
pineapple variety that were welcome ad- 
ditions to Christmas dinner. Both boxes 
that we bought had fruit nicely washed, 
graded, and packed. Tissue j)aper wraps 
were used, and were printed in color 
with the brand name, “Mickv Mans.” 
Many attempts were jnade by individual 
British officers and men to mail packages 
of these orange's home, where they were 
badlv needed, but tlie speed of ships in 
convoy was too slow and the oranges 



4. Pile of straw mats used hi winter for 
protection. 



Fi^. 5. The town of Liinonc, on Lake Garda, 
in north Itahj, surrounded by citrus trees. 



Fi^, 6. A lemon grove north of Limone, Italy, 
with ornamental cypress plantings, for snow 
barrier and windbreak. 
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rotlc'd in transit. Lc'inon shipments got 
tlien' all right. Lat(‘r on, a Ihitish civilian 
group cam(‘ to cstablisli coniincrcial 
shipments to England. 

In April 1914 1 was moved to the 
Naples area on the mainland, and spent 
11 months there and near Rome*. The 
Naples ar(\i, from Salerno to Sorrento 
and north as iar as T('rracina, on the 
coast, and inland around J^)mpeii, had 
many citrus plantings. Besides orang(\s 
and lemons, then* w(‘r(‘ tangerines, which 
the Italians called “inandarin(\'' All 
wen* cxcc'llent in qnalitv. Scale insects 
were present, but not in damaging num- 
bers. I was told that an ontbn*ak of a red 
mite similar to onr “pnr])le mite’" fol- 
lowed the eruption of Mt. Vt*snvius, 
whicli left fine volcanic ash on leaves 
and trees and e\ery thing else. Inci- 
dentally, these deposits of volcanic 
ash addt'd to the soil ('very few years 
kec'p it rich in miiK'ral c'leinents. Irriga- 
tion is nsc'd in the groves of this area, 
too. One grove and an adjoining vege- 
table field had a well with a chain bucket 
pump, run by a patient mule walking 
around and around, guided by a long 
pole. The gears and spockets in this 
pump were made of wood. 


At Sorrento there was a grove betwec'n 
the coast road and the water with an 
e\t('nsive scaifolding of poles through 
and over it. Here and thc're, on top of 
the scailolding, were piles of woven 
straw mats, ready to be sprc'ad to protect 
the trees from frost. Thc're were many 
shade* tree's in this grove, and these also 
may have given some protc'ction to the* 
citrus trees b(4ow them (Figs. 1, 2, 3, 
and 4). This grove was an exception, as 
most of the other groves seen below 
Rome' had no such protection. 

In north Italy thc^n' were plantings on 
tlu' coast northwest and southeast of 
Genova and there was a fine grove in 
the grounds of the palace of the Kings 
ol Lombardia, near Milano. It was pro- 
tcx'ted by high walls of stone and by a 
building on the west of it. 

On the military maps of north Italy 
th(Te is a town named “Limone,” mid- 
way north on the w(‘.st side of Lake 
Garda. Since the word means “lemons,” 
1 suspected that there might be citrus 
there', and drove up. I couldn't see how 
citrus could grow there, almost within 
the Alps, as the latitude of the place cor- 
responds to that of Bangor, Maine, but 
1 found about a dozen large groves on 
the stec'p shores of the lake. Each was 


® Paratctranychus citri ( MeG. ) 
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completely siirrounck‘d by high masonry 
walls, had a two-story residence and 
service house, and was roofed over with 
a series of heavy iron pipes and poles 
supported hy concrete posts. Evidently 
in cold weather tarpaulins are used to 
cover the groves. The German army had 
fancied the tarpaulins, or else the own- 
ers had hidden them to save them. They 


were gone. Tht* trees had fruit on them, 
but wt're in net'd of a good fumigation 
to get rid of the scales. If one considers 
cost of these installations, the fruit must 
have been almost “gold plated” when 
picked. But it is evidence that Italians 
really love and appreciate their citrus 
fruit and will have them even at high 
cost ( Figs. 5, 8). 


SOIL MOISTURE AND THE CITRUS TREE 
ROOT SYSTEM 


T. W. Y()un(; 

Citrus Experiment Station 
Lake Alfred 

Of the environmental factors influenc- 
ing the growth of citrus which may be 
controlled at lea.st to some extent, first 
consideration should be given by the 
grower to the maintenanc;e of favorable 
soil moisture throughout the root zone. 
The roots of Ijeariiig citrus trees nsuallv 
exte*nd laterally a few feet or more be- 
yond the leaf drip. The depth of root- 
ing is primarily dependent on soil texture 
and certain environmental factors more 
or less related to soil texture. An ex- 
amination of the root systems of 17 bear- 
ing trees on sour orange and rough lemon 
stocks growing in heavy soils of low-ly- 
ing East Coast groves revealed that the 
maximum depth of rooting here was 
about 2 feet. The ratio of roots to top 
was small. On the well-drained sandy 
soils it is not uncommon to find trees 
rooted 5 or 6 feet deep. Here the root 
to top ratio is large. Soil tc'xturc in- 


fluences root growth both directly and 
indirectly. The lighter th(' soil texture 
the less the mechanical resistance to the 
growiiig root. Thcai there is a dost' re- 
lationship between soil texture and the 
alnlity of the soil to nTaiii moisture in 
favorable' amounts. 

The importance of soil moisture' is due 
not only to the need of a reserve supply 
in the soil to re'place that lost by the' 
plant thre)ugh transpiratiem and the role 
wate*r plays within the' plant in all phys- 
ie)le)gical pre)cesses, but also te) the cemtre)! 
exerted by soil mensturc on either se)il 
envire^ninental facteu's essential te) plant 
gre)wth such as fertility anel areation. 
Soil ine)isture is necessary fe)r the sedutie)n 
and me)veinent e)f nutrients in the se)il 
and their abse)rptie)n by plant re)e)ts. Soil 
micro-e)rganisms reejuire fave)rable mois- 
ture ce)nditie}ns for the breaking down 
of e)rganic and mineral nutrient con- 
.stituents into fe)rms absorbed by roots. 
Even the soil temperature, which may 
vary within rather broad limits for root 
and micro-organism functioning, is some- 
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times controlled more nearly the opti- 
mum by favorable soil moisture*. More- 
over, the plant roots and most beneficial 
soil organisms cannot pertonn properly 
without sufficient soil areation which is 
a function of soil moi.sture for anv given 
set of soil textural and drainage condi- 
tions. 

Soil areation is very closely linked 
with the amount of moisture in the* 
senl. The soil is a pore^is mass. Studies 
on Flcuida citrus soils have she)wn them 
to be* from about 40 pe^rcent by ve)lume 
pore space for the light sands te) abe)ul 
60 perc-ent for some* le)ams. Tliese ])e>rc 
spaces are normally tille*el with air and 
water, leleal conditions, on the a\e*rage, 
woulel preibablv be* when they were 
abe)ut halt fillexl with air anel hall with 
wate*r. Cioexl ])lani growth is made, 
nev(*rthel(*ss, with rathe*r wiele varia- 
tions freim this air to water ratio. Whe*n 
healthy plants wilt anel re*main so 
through a night of high humiditv, most 
of the* penes in the .se)il in which the.se* 
plants are re)e)te*el are filled with air. 
When the soil be*come*s waterlogged the 
converse* is true. Heiots cease to hmetiem 
in the absorption of nutrients or water 
if drenight is severe or waterlogging 
longed. In the latter case physiological 
drought re.sults. Obviously it is the ab- 
sence e)f air (eixygem) vvhic’h re‘allv causes 
root damage under th(*se circumstance\s. 
Jf waterlogging is cau.s(*d by fre^(|uent 
rains, which will carry Iresh water con- 
taining some air into the soil, damage 
is likely to be less severe than when the 
same water n'maiiis without movement 
for days. Also damage is usually le.ss 
severe in cool than in warm weather 
because th(^ absorption of air in water 
increases as the temperature decreases. 
Plants growing on heavy loams and muck 
soils usually withstand waterlogged con- 


ditions longer than those on sands be- 
cause of the considerably larger amount 
of very small pore spaces in the former 
Irom which air is (‘xpelled by water 
cjuite slowly. 

The soil air near tht* surlace generally 
contains slightly less oxygen than the 
atmosphere. The j^ercentage of oxygen 
d€*cr(*ases with dejDth. The total volume 
of air in a given soil also d(*creases with 
d(‘pth except when* a false water table 
may be* superimposed abo\e the true 
water table by a hard-to-wet or imperm- 
eable soil layer. As lar as the films of 
water oi) the soil particles are continuous 
and connect wuth the water iable ihc 
forces t(‘nding to dram du* .soil decrease 
as the w^ater table is ap])roached. With 
d(‘pth the percentage* of pore* space lilled 
with wate*i increases. Immt'diale*lv abene* 
the water table then* will be* a layer of 
.soil v(*ry ne*ar saturatiem. 

It w^enild be* peissible to ha\e jXKir 
soil are'atiem eve*n though a large* portion 
of the* pore space* we're filleel with air 
with a high percentage ol eixygen il the 
.soil had been ceanpressed by heavy 
ec|uipme*nt or otherwise* se^ as to greatly 
reduce the peire space. This would not 
occur on sands but might e)ccur in soils 
containing a high clay fraction. How- 
c*ver, it pre4)ably is ne)t a Inxpu'nt sexirce 
of trouble in the* surlace* k*w fe*(*t ol 
Kleirida citrus seiils. Labe)ratory .studies 
were made on the air he>lding capacity 
of a number ol soils, re*presenting eight 
seric's used for citrus. The* soils wen* 
thoroughly w(*tted and drained to c*cjui- 
librium with a force ec|ual to that prc'sc'ut 
in the sc:)il o\'e*r a watei table at 5 feet. 
While not absolute, data ol>tainc'd in this 
mannc*r do gix e a fairly close* ap])roxiuia- 
tion of field conditions. It was found 
that the volume ol air at a depth of 3 
fc*c*t in a Manatee clav loam was about 
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13 percent of the soil volume. This 
value is the air capacity of this soil at 
3 feet for these particular drainage con- 
ditions. The air capacity at this depth 
of the soils examined ranged upward to 
about 34 percent for light sands. Of 
course the air capacity would increase 
as the soil surface was approached. An 
air capacity of about 10 percent is prob- 
ably about the minimum for satisfactory 
root growth. In other words, with a 
water table maintained at about 5 feet 
all these soils could su|)port root growth 
to a depth of at least 3 feet so far as 
areation was concerned. With the water 
tabic* control If^d at a greater dc'pth trees 
could root deeper than this so long as 
the soil texture* was favorable. Impervi- 
ous soil layers near the surfacje some- 
timc's preclude deep rooting rc'gardless 
of other factors. 

It is consc*rvative to say that watcT 
has killed and damaged more tree\s in 
F'lorida during the past year or so thai\ 
any other one cause. The high incidence 
of water-damaged roots, particularly in 
coastal areas, is evidence that this trouble 
is more widespre^ad than generally suj)- 
posc'd. Damage* has oc'curred where* 
water did not stand in the middles for 
prolonge*d periods. There is sometime\s 
a e|ue‘stion in the mind of the growe^r how 
water can damage roots when it does 
not stand in the grove. The installation 
of a tew shallow water-table we*lls might 
sometimes be enlightening— and perhaps 
profitable. Subdrainage is frec|ucntly in- 
ade*(juate. We have a number of watc'r- 
table wells in three groves on different 
soil types in the Vero area. From these 
we have found that water often -stands 
near the soil surface in the beds when 
there is none in the middles. Occasion- 
ally it was found to stand sufficiently 
high in the soil for a couple e^f weeks 


to cause root damage bedow the 18-inch 
level. Lateral movement of water 
through most of the loamy soils is slow. 
Percolation downward is considerably 
more rapid. To remedy a situation 
where* periodic water damage occurs 
may call for more and deeper ditches. 
In some cases pumps and/'or dykes must 
be installed. 

The necessary water control set-up 
will vary from grove to grove*. There is 
no rule-e)f-thumb for an aele*quate drain- 
age installation. In the Indian Itiv^er 
se'ction a layer of sand and she*ll is fre- 
epientlv encounte'red at a depth e)f about 
4 feet or more*. Water pe*rcolating elown- 
ward to this will move out rapielly to 
ditclu's cut into it it the elitches are* ke*pt 
at a sufficiently low leve*l. The sand- 
hill areas usually prese'iit no drainage 
problem except where water from higher 
areas se‘e*ps to slopes and must be* con- 
trolled by diversion ditches. Some of 
the lower lying sands are und(*rlain with 
hard-pan or clay-pan. Lateral move- 
ment of water over the surface of these 
impervious layers may be relatively rapid 
but movement downward through them 
is greatly retarded. Judiciou.sly placed 
ditches at l(*ast to the pan depth and 
sometimes pumps are necessary to per- 
mit rooting to as great a depth as the 
impermeable layer will permit on the.se 
soils. 

The other side of this soil moisture pic- 
ture is the maintenance of adequate soil 
moisture during periods of drought. On 
the light, sandy, well-drained soils sprin- 
kler-pipe irrigation has been fairly satis- 
factory. In the artesian areas of the 
coastal regions flooding between the 
middles of bedded groves is the method 
most extensively used. This often is 
not satisfactory. It is not uncommon to 
find trees wilted during and immediately 
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after irrigation. Studies conducted a 
few years ago on several representative 
coastal soils showed that frequently little 
water percolated to the principal root 
zone even after prolonged flooding of 
middles except on light sands. Some- 
times in an effort to get water into the 
upper portion of the root zone the period 
of flooding is of such duration that roots 
will be killed in the lower portions. 
Moreover, flooding consumes immense 
(|uantiti(\s of artesian water. With in- 
creased acreage the number of wells 
have increased. During periods of 
drought the demand is so great that the 
flow of individual wells is decreased. 
Thus it takes longer to get over a given 
acreage. Drought damage may ocur be- 
fore irrigation is comph'b'd. Additional 
wells are recpiired for a given acreage. 
The flow is further reduced as the 
number ol w('lls increase. With this in- 
cTeasing us<' of artesian waters tiu'n* is 
lik(‘ly to hv an incn'asc' in saltiness of 
the water. This has occurred in the 
Indian River section. The salt content 
of a number of index wells has been de- 
termined annually for the past 7 years. 
This annual survey now includes about 
160 wells scattered from Stuart to near 
Oak Hill. The trend in this area has 
been a gradual but general increase in 
salt. During the past year or so rain- 
fall has been excessive throughout the 
state. The aquifers probably have fresh- 
ened somewhat. Nevertheless, in Bre- 
vard County there was an average net 
increase this year in salt even though 
the wt^lls were little used. The wells 
in the areas farther south showed a 
slight average decrease, but are still 
more salty than they were a few years 
ago. 

A few growers in the coastal areas are 
now using sprinkler irrigation. A satis- 


factory response is obtained but there is 
some question as to whether irrigation is 
required often enough over a period of 
vears to make it economically feasible. 
The Citrus Station, in cooperation with 
Mr. T. A. Peebles of Vero Beach, has 
set up a field plot experiment to gather 
information on this matter. The experi- 
mtmt is designed to get a comparison of 
costs and returns from sprinkler-irrigat- 
ed, flood-irrigated and non-irrigated 
plots. Irrigation has been necessary in 
order to maintain satisfactory moisture 
in the root zone only on four occasions 
in thy 2 years since the experiment was 
established. Sufficient rain fell within 
at k‘ast several days after each irrigation 
to provide good moisture in all plots and 
eliminate any significant difftTence be- 
tween plots with n'spect to moisture. 
Y'ield records for the 2 years show no 
statistical difference between treatments. 
In all probability 8 or 10 years will be 
necessary to collect reliable data of this 
sort. Recently we have been able to 
establish a somewhat similar, although 
more elaborate, set of irrigation plots on 
the St. Lnci(' CJoimty grove made avail- 
able for Station use last year by the 
County Commission through the efforts 
of the Indian River Citrus League. The 
plots include oranges and grapefruit on 
both Parkwood and Sunniland soils. 

The length of time a grove will hold 
up during drought without irrigation is 
dependent to a great extent upon the 
spread and depth of tlu‘ root system. 
The influence of evaporation extends to 
a depth of about 6 to 12 inches, depend- 
ing upon soil texture. The loss of water 
below this from a soil, once rnoi.stun' is 
in equilibrium with the forces tending 
to drain it rapidly, is primarily through 
plants growing in the soil. Because of 
evaporation from the soil surface the 
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depth of rooting may he more importnat 
than the s])read in maintaining plant 
growth during prolong('d drought, flow- 
(‘ver, in g(meral, tie(\s set at wide inter* 
vals will endure more drought than nar- 
row*spae('d trees. This is because tin* 
wider spacing provides a larger reservoir 
of water on which the tree may draw. 
The depth of rooting is equally as im* 
portant as the soil texture to which it is 
related. 

The importance of the depth of root* 
ing and the soil texture can both be 
illustrated by a joint consideration of 
th(‘ moisture cliaracteristics of two soils 
of rather wide difference's in texture and 
drainage. For example, assume two 
treH's of ('<|ual agt' and top size' and 
be)th spaced 25 by 25 fe'e't in the grove. 
One is on a well-drained Ne)rf()lk sand 
anel is rooted 4 fet't deep. The* e)t}ier is 
on an impc'ifectly drained Felda line 
.sandy loam (te)mato land). It is rootf'd 
te) a depth of 2 feet. Allowing fe)r a 
slight differe'iice in the volume we'iglit 
of the two soils, the \'olume of .soil e)c- 
cupie^d by the tree re)e)ts in Ne)rfe)lk will 
weigh abe)ut 23(),0()() pounds. The tiw 
e)n Felda is re)e)ted emly half as deep and 
occupies a ve)lume e:)f se)il weighing 
112,500 pounds. After being thoroughly 
wetted and drained to equilibrium with 
a water table at 0 feet, the surface 4 
feet of Norfolk soil will average about 
4 percent moisture by weight. This is 
the field capacity of this soil layer for 
thes(' particular drainage conditions. 
Under the same conditions the surface 2 
feet of Felda soil will average about 10 
percent moisture (field capacity). 
Plants (any) will remain permanently 
wilted, even overnight with dew on, 
when the moi.sture in the soil in which 
tlu'y are growing is reduced to the wilt- 
ing point for that particular .soil. For 


Norfolk sand this is about 1.5 pe'rcent 
moisture by weight and for Felda loams 
the average' is about 5 ]>ercent. The 
moisture available to the plant is that 
pres(*nt in the .soil Ix'tween the field 
capacity and the wilting point of that 
particular soil. The available moistures 
to the trc'c in Norfolk is 2.5 percent of 
the 23(),()()() pounds of soil in which it is 
rooted, or 5,750 pounds of water. The 
ax ailable moisture for the tree in Felda 
is 5 percc'iit of 112,00 pounds, or 5,625 
pounds of water. Thus, while the finc- 
texturc'd Felda soil has a higher moi.sture- 
holding capacity there is slightly less 
moisture axailable to the tree in it be- 
cause of the relatively high wilting point 
and the shallowness of rootiiig. 

The xaliies used for field capaeitv and 
wilting point in this example we're ob- 
tained by laboratory determinations. 
They are subject to some error and at 
be^st there is always some range. They 
are to be considere'd only as approxima- 
tions. However, they are' in fair agree- 
ment, on the average, with the moisture 
content of these soils as determined di- 
rect on soil samples from the field taken 
under varied conditions. This hypothet- 
ical case demonstrates how a tree* on a 
fine-textured soil like Felda, with a rel- 
atively high water-holding capacity, may 
wilt during drought equally as soon as 
one on santl with a low water-holding 
capacity. 

The implications of the foregoing dis- 
cussion are obvious. Tlie largc'r th(' 
volume of well-drained yet moi.st soil 
available to the tree for rooting, the 
more successful will be its culture. The 
larger .soil volume not only provides 
more moisture but it is also a larger 
storehouse for inherent nutrients and 
those applied in the fertilizer. 

On all the light well-drained sands. 
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where surface evaporation is severe, irri- 
gation to a considerable depth should be 
profitable. On the imperfectly drained 
soils improving drainage so as to have 
good areation to a depth of several feet 
is indicated. In some cas(\s the friable 
soil is only a couple of feet deep. There 
is little or nothing to be gained in drain- 
ing more than a few feet below the 
friable soil layers. Neither is there any 
advantage to drainage' much below the 
level at which the ground water can be 
maintained relatively stable during the 
wet season. The height to which water 
rises is not so important in this connec- 
tion, howevt'r, as how long it stays there. 
Inhere is no ultimate benefit in growing 
roots to a depth where a short time later 
they will be killed by water. If the 
drainage' or sulxsoil texture is such that 
the trees nec(\ssarily an' rooted shallow 
then citrus, like herbaceous plants, 
sliows the most xigorous growth with 
moisture near field capacity. Undc'r such 
conditions on heavy soils where the 
nitrogen supply is high the carbohydrates 
are likely to be utilized for top growth 
at the expense of th(' roots. The top to 
root ratio becomes unbalanced. If flood- 


ing occurs the roots may be reduced even 
further. When flooding occurs, particu- 
larly in the summer, it is likely to be 
followed immediately by high transpira- 
tion. The supply of moisture to the 
fruits is reduced and small fruits re.sult 
that .season. With the long growing sea- 
son normal for Florida and sufficient 
nitrogen, vegetative top growth is al- 
ways inclined to develop at the expense 
of the roots when moisture is ample. 
Without irrigation through the occasion- 
al droughts shallow-rooted trees may 
loose sufficient wood from time to time 
to actuallv be reduced in size eventually. 
On the other hand, these same trees if 
rooted deeply by proper drainage and 
water control would continiu' to make 
good growth year after year—perhaps 
without any irrigation. There is no 
(jue.stion that irrigation is beneficial at 
times on the heavier soils in the low- 
lying areas. Nevertheless it is problem- 
atical whether it would pay for a very 
great investment under average weather 
conditions on the majority of these soils 
if proper control of the ground water 
could be secured. 



RELATION BETWEEN POSITION ON TREE AND 
ANALYSIS OF CITRUS FRUIT WITH SPECIAL 
REFERENCE TO SAMPLING AND MEETING 
INTERNAL GRADES 


H. J. Reito and j. W. Sites 
Citrus Experiment Station 
Lakti Alfred 

Pronounced differences in fruit qual- 
ity have been shown to be related to 
the position of the fruit on the tree. 
Winston (1), working in Florida, showed 
that the soluble solids and vitamin C 
values we're higher in fruit taken from 
the outside of the tree than from fruit 
taken from the inside, with no significant 
differe'uces in acid being found. Wood 
(2), working in Texas, found that the 
soluble solids of Marsh grapefruit were 
higher in fruits taken from the upper 
portion of the tree than from the lower, 
and higher on the south and west sides 
of the tree than on the east and north 
sides. 

Occurence of this variation brings up 
two questions: First, can the position of 
the fruit on the tree be used as a guide 
in spot-picking the best fruit from the 
tree; and second, can a small section of 
the tree be found which will give sample 
values for internal quality which will 
accurately represent all of the fruit on 
tlie tree? 

In order to answer these questions, an 
intensive investigation of the quality of 
each orange on a single tree seemed to 
be the proper first step. These data 
would provide a firm basis for the solu- 
tion of the sampling problem. Such 
data could also be assembled in numer- 


ous ways in order to test different 
methods of spot-picking on the quality 
of the fruit harvested. 

In March 1948, a Valencia orange tree 
which was considered repri'sentative of 
the variety and Ix'aring an average' crop 
of fruit was selected at the Florida Citrus 
Experiment Station for use in this study. 
The selected tree' was budded on rough 
lemon rootstock, was approximately 28 
years old, and was in good physical con- 
dition. The circular area under the tree 
was laid off into approximately 19 de- 
gree sectors which were plainly inarked 
with large stakes. In this way the area 
under the tree was marked off into 19 
separate sectors, radiating outward from 
the trunk of the irct\ The' sector in 
which the fruit was located was recorded 
as the fruit was removed from the tree. 
The height, distance from trunk and dis- 
tance from periphery for each fruit on 
the tree was determined within 6 inches 
by the use of calibrated poles. 

Each fruit was classified when jiicked 
according to the amount of shade' it and 
the surrounding leaves received. All 
fruit were placed in one of five “light 
classes.” Fruit in the top of the tree 
was divided into two of these classi's. 
“Top outside fruit” included all fruit in 
the top of the tree which was on the 
outside half of the leaf canopy. “Top 
inside fruit” was fruit which was in the 
top of the tree, but in the lower half of 
the leaf canopy so that it received direct 
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light only intermittently. The canopy 
was thinner in the top than on the sides 
of the tree and this fruit received more 
light than that which was classified as 
“inside fruit.” Fruit around the sides 
of the tree was divided into three classt's. 
Fruit on the outer fringe of the leaf 
canopy which would receive maximum 


light available in any specific sector of 
the tree was classified as “outside fruit.” 
Fruit eml)edded in the leaf canopy of the 
tree was classed as “canopy fruit.” Fruit 
wliich hung inside the main body of the 
leaf canopy relatively close to the trunk, 
with few leaves between it and the 
trunk was classed as “inside fruit.” This 



Figure 1. Average soluble solida values for each sector and light class excluding fruit from 

the top of the tree. 
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fruit was in almost full shade continuous- 
ly. It will he apparent from the descrip- 
tions that the basic characteristics used 
to classify a fruit was the amount of 
light or of shading to which it and the 
immediat(‘ly surrounding leaves were 
subjt'cted. Figure 1 is a diagramatic rep- 
n\sentation of the sectors and light 
classes into which the lower part ol the 
tr('t‘ was divided. 

These classifications were made at tht' 
tinu' of maturity of the fruit. Had they 
been made at tht* time the iruit was 
small in size, no doubt some fruits would 
ha\(' fallen into different classes, due to 
the sagging and bending of the branches 
as th(' fruits increased in weight. 

TIk^ operations wer(' set u]) with two 
crews, one classifying and picking the 
fruit from tlu' tree, and the second de- 
tc'rmining the t‘\ternal and internal <jual- 
ity of the fruit in the laboratory. This 
was done to minimize tlu* time recjuired 
to cojnplete the obser\ ations. E\en so, 
six days were recjuired to comjdete the 
removal of the fruit from the tree, and 
J5 days were recjuired to complete the 
laboratory determinations. During the 
interval between jiicking the fruit and 
making the laboratory determinations, 
picked fruit was held at 40 degre^e F. 

In the laboratory the following ob- 
ser\ ations were made on each fruit: 
Rind color, D. S. Grade, kind of rind 
blemishes, size, weight, \'olume of juice, 
weight of juice, soluble' solids, titratable 
acid, and vitamin C" content of the juice. 
From these figures, the soluble solids/ 
titratable acid ratio of the juice and the 
jKneentage juice in the fruit were calcu- 
lated. In all, ON'cr 1,800 indi\'idual fruits 
were so handled. Only the part of these 
results dealing with internal cjuality in 
relation to position of the fruit on the 
tree are to be j:)resented here. 


Rksui.ts 

Wide \'ariations among individual 
fruits were found in every chemical char- 
acteri.stic of the juice which was meas- 
ured. A considerable amount of the 
variation could be relatc'd tc^ the position 
of the fruit on the tree. Definite trends 
were noted in the case of soluble solids, 
ratio, and vitamin C] j^articularly, and 
slight trends for titratable acidity, while 
there appeared to be no definite rela- 
tionship between the amount of juice in 
the fruit and the positic^n of that fruit 
on tlie tree. These juice components 
will be di.scussc'd individually. 

Soluble solids. The range in soluble 
solids found in indi\'idual fruits was from 
5.9 pcTcc'ut to 13.5 percent and the 
average of all fruit was 10.24 pc'rcent. 
The lowest value was found in a fruit 
picked from low in tlu' canopy of foliage, 
while th(‘ highest xahu' was found in a 
fruit picked from the toj^ outside sec- 
tion of the tree. Soluble' solids were 
found to conform to three trends. First 
there was discoxered a trend to higher 
soluble solids in the top of the tree as 
comj:)ared to the lowe'r jiart of the tree 
Figure 2 shows the ax eragc' n'lationship 
between soluble solids and height for all 
the fixe light cla'sstxs used. The lines in 
the figure are mathematically computed 
to fit the many individual x allies as clost'- 
ly as possible. Each liiu' represents one 
of the fix'C' light classes previously dt*- 
scribed. In all light classes the soluble 
solids X allies increased with height. 
Using all fruits in the calculations, the 
soluble solids increased an axerage of 
0.21 ])ercent soluble solids per foot in- 
crease in height. For example all fruits 
picked at a height of 4 feet from the 
ground averaged 9.0 percent soluble 
solids, while all those picked at a height 
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of 14 feet averaged 11.1 percent soluble 
solids. Figure 3, drawn to scale, gives 
further examples showing the similarity 
of trcjuls in all of ihe three lower light 
classes. 

The second trend noted was the re- 
lation among inside, canopy, and out- 
side fruit. All fruit classified as outside 
averaged 11.08 percent soluble solids, 
while canopy fruit averaged only 10.01 
percent. Fruit classified as inside fruit 
was considerably lower, axeraging only 
8.70 pcTC(*nt. it will be noted in Fig. 1 
that this trend followed through (wery 
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sector into which the tree was divided. 
Figures 2 and 3 also demonstrate this 
tendency. 

Soluble solids levels were also related 
to the direction of exposure of the leaf 
surface to light. Figure 1 .shows that 
fruits taken from the north-northeast 
section of the tree (sectors 19, and 1 to 
4 inclusive) wen* lower in soluble solids 
than fruits taken from any other sectors 
of the tree. Starting from those sectors, 
there is a gradual but definite increase 
in average soluble solids values toward 
the south and west sides of the tree. 



Figure 2. Relation between .soluJ)1e solids values and height of the fruit in ihe tree. Each 
line is mathematically computed from the individual values for fruit in each light class. 
Average soluble solids is indicated for each light class by the vertical mark at the midpoint 

of each line. 
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where soluble solids \ allies are generally 
equally high. The same trend exists in 
each of the three light classes shown as 
well as in the sector averages, although 
it is most pronounced in the outside 
fruit, and least pronounced in the inside 
fruit. 

Titratablc acidity. Equally wide vari- 
ation was also found among individual 
fruits in acidity. The extreme values 
ranged from 0.50 percent to 1.39 percent. 
There was no evidence that any of this 
fruit was “late bloom” fruit. Some may 
have been, but visible characteristics of 
“late bloom" were lacking. 

Acidity v^alues were also found to fol- 
low certain trends, but not as consistently 
as did the soluble solids values. On the 
average, titratable acidity increased at 
a rate of 0.006 percent per foot increase 
in height of the fruit. Only a small part 
of the total range of the acidity could be 
related to the differences in the' lieight 
of the fruit. Not only were there small 
differences related to height, but the 
trends were mixed among the individual 
light classes (Fig. 4). On the average, 
acidity of inside fruit and top inside 
fruit increased with height, but acidity 
decreased with height of outside and top 
outside fruit. Among canopy fruits, 
there was no relation between height of 
fruit and the titratable acidity of the 
juice. 

Differences in acidity between inside, 
outside, and canopy fruit were also small, 
and failed to account for much of the 
viu*iation in acidity. Canopy fruit aver- 
aged 0.91 percent acidity, while outside 
fruit averaged 0.88 percent, and inside 
fruit averaged 0.86 percent. 

Direction of exposure to light was 
found to have some relationship to the 
level of acidity in the juice of the fruit. 
The northeast section of the tree was 



Figure S. Ax'cruoc soluble solids values for 
different sections of the tree. Values for iof) 
and top outside fruit arc avcia^es of all fruit so 
classified. Other values represent averages of 
all fruit in the area where the figure is located. 

considerably lower in acidity than any 
of the other sectors, in which the acidity 
appeared to be rather uniformly higher. 
Seetors 1 to 4 inclu.sive (See Fig. 1) 
ranged in average acidity from 0.72 per- 
cent to 0.88 percent, while with only one 
exception, all the other sector averages 
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fell between 0.90 percent and 0.96 per- 
cent. 

Soluble solich/acid ratio. In the ab- 
sence of large differences in the average 
acidity of fruits, the soluble solids/ acid 
ratio followed trends which were very 
similar to those found for the soluble* 
solids content of the juice. 

Extreme ratio values for individual 
fruits covered a proportionately wider 
range than did the extreme values for 
any oth(*r juice characteristic me*asured. 
This was no doubt due to the fact that 
\ariations in both soluble solids and 
acidity occurred more or less independ- 
('iitlv of each other, and at times high 
soluble solids were found in low acid 
fruit, and vice versa. The highest in- 
dividual soluble solids/aeid ratio was 
found to be 21.00 which occurred in the 
fruit with the lowest acidity. The low- 
est ratio was found to be 4.80, occurring 
in a canopy fruit, 3 feet from the ground 
and on tlu* south side of the tree*. 

Soluble solids/aeid ratios increased 
consistently with increase in height of 
the fruit (Fig. 5). Averaging all fruit 
on the tn'c, the ratio inereas(*d at a rate 
ol 0.16 units per foot increase in height, 
so that fruit at 4 feet from the ground 
averaged 10.61 while fruit at 14 feet 
from the ground averaged 12.22. The 
increa.se in ratio with inerea.se in height 
occurred in all of the light classes about 
c*(}ually, though in the top outside and 
top inside classifications the ratio in- 
creased at a more rapid rate than in the 
other light classifications. 

Outside and top outside fruit was 
found to have a considerably higher 
ratio than fruit from the other sections 
of the tree. The difference between the 
various light classes is shown in Fig. 5 
and amounts to more than 1.5 units in 
the ratio between canopy and outside 



Hgf/rf’ 4. Avcva^^c titmtahlc aciclittj in diffet- 
cn( 6cctwm' of the tree. Valttcfi for iop and 
top oijfside arc avcra<j^cs for all fruit so clas- 
sified. Other values represent averages of all 
fruit in the area ivlwre the figure ts located. 

fruit, with an additional 0.85 units be- 
tween the canopy and inside fruit. This 
trend is found in all sectors of the tree, 
regardless of difference in direction of 
exposure to light, but the trend is most 
pronounced on the northeast part of 
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the tree. As noted above, this se^ction 
of the tree was considerably lower in 
acidity than other sections of the tree. 
The soluble solids were also lower in 
this section of the tree, but not as low 
in proportion as was the acidity. This 



Values for lop and top outside arc averages 
for all fruit so classified. Other values repre- 
sent averages of all fruit in the area where the 
figure is located. 


resulted in having the highest ratios in 
the northeast side of the tree. Other 
sectors of the tre^e were fairly unifonn 
in ratio. 

jtnee content. The position of the 
fruit on the tree had little if any effect 
on the percentage juice in the fruit. 
There was a slight over-all increase in 
percentage juice with increase in height, 
but it was so small as to be of no 
practical signilicance (Fig. 6). The di- 
rection of exposure of the leaf canopy 
to light also had little if any relation 
to the amount of juice in tl.e fruit. Out- 
side and canopy fruit liad slightly more 
juice than inside fruit, but there were 
numerous (*xc‘eptions. Wht'ii the data 
were (examined sc'ctor by stvtor, no 
tn'uds were clearly (\stablish('d. 

Tlu' range in juice c‘ont(‘nt ol tlu* 
Iruit was smaller than the' range ol an\ 
of the other juiet* constituents. Th(‘ higli 
\alue of 65.8 j)erc('nt was onlv 2.0 times 
that of the low value', compared with a 
high soluble solids value which was 2.3 
times as large as the lowest value, and 
highe.st ratio 4.4 times as high as tht' 
lowest. 

Vitamin C. Vitamin il content of in- 
dividual fruits ranged from 18.2 mg/ 100 
ml. to 59.6 mg'/ 100 ml. with an average 
value of 37.1 mg /TOO ml. Distribution 
of vitamin values followed almost the 
same trends as were found for soluble' 
.sedicls, indicating a high corivlatiem be- 
tween the.se' two juice con.stitue^nls. 
Highc'st value's were found in the out- 
side* fruit anel cspe'cially in the top out- 
side fruit. Canopy and top inside fruit 
was lower in viamin C, while the inside* 
fruit was lowest feir any of the light 
classes (Fig. 7). Averaging all of the 
fruit, the vitamin C content increased 
at the rate of .75 mg/ 100 ml. per foot 
increase in height. The rate of incre'ase 
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was about the same in each ol the light 
classes, though on different levels as 
noted above. As with soluble solids, the 
north(‘ast part of the tree' had the lowest 
values, while there was a trend from this 
point to higher \'aliu\s in the other sectors 
of the tree. 

The explanation of the extreme xaria- 
tioii in fruit (juality is thought to lie in 
difference in intensity and duration of 
light receix ed by different sections of the 
tree. Though no light intensity measure- 
ments were made, it is obvious that more 
light fell on top outside fruit and sur- 
rounding leaves than fell on low inside 
fruit and lea\(*s. Since photosvnthetic 
actixitv of the leav(‘s depends upon the 
light which falls upon them, top outside 
fruit lies near leaxes xvhich are in the 
most faxored position for actixe photo- 
synthesis, so far as light is concerned, 
and would thus be ntnir the source of 
supply for siinpU' carbohydrates. Other 
explanations of this xariation an' pos- 
sible but tlu' strong con elation between 
light intensity and fruit (pialitv suggest 
that light intensity is one of the most 
important causes for the xariatioris in 
fruit (jualitv which xven* obserxed. The 
fact that location in nxspect to light in- 
tc*nsity failed to account for all the vari- 
ation xx^hich existt'd indicates that other 
factors an' also important in determin- 
ing th(‘ (jualitx^ xvliich an indixidual 
orange xx^ill attain. 

Sami’linc; in ihk (hiovr. 

in order to dext'lop a sampling tt'ch- 
nique based on this data it is necessary 
to select from tlu' many possibilities a 
height, a light class, direction of expos- 
ure of the leaf canopy, and the number 
and size of fruit to be included. Since 
the height trends were all computed 
mathematically, it is a simple matter to 



Figure 6. Average percent juice in fruit from 
(Ufferent scctiom of the tree. Values for top 
and top out.side are averages for all fruit so 
classified. Other values represent aveiages of 
all fruit in the area where the figure is located. 

compare the average values tor all fruit 
on the tree with the trends for separate 
light classes, so as to establish the points 
at which average fruit could be found. 
Study of the trends reveals that outside 
fruit at a height of 3 to 6 feet was very 
similar to the axerage fruit from this 
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tree. Soluble solids averaged 10.24 per- 
cent for the whole tree while outside 
fruit averaged 10.24 at a height of 3 
fe(»t. Titratable acidity for the whole 
lrt*e averagc'd 0.885 percent while at 6 
feet the acidity of outside fruit was 0.89 
percent. The avtaage soluble solids/ 



top and to}} outside are averages for all fruit so 
classified. Other values re}) resent averages of 
all fruit in the area where the figure is located. 


acid ratio for the wholt> tree was 11.58 
percent while the ratio for outside fruit 
only at a height of 4 feet was 11.60 per- 
cent. Vitamin C values for the whole 
tree averaged 37.1 milligrams per 100 
milliliters of juice, while outside fruit 
at a height of 3 feet averaged 37.8 milli- 
grams per 100 milliliters of juice. Vita- 
min C values thus appe^ar to be slightly 
higher than average when using the 3- 
to 6-foot range of heights. Since juice 
content did not appear to be related to 
height of fruit on the tree, it may be 
assumed that this height wi!' be as satis- 
factory from that standpoint as any 
other. 

Since the juice analysis of fruit from 
the northeast cjuarter of the tR*e is dif- 
ferent from that of th(' rest of the tree, 
it would appear necessary to take one- 
quarter of the enlin' sample of fruit 
from this section of the tn‘(s with the 
other three-quarters of the sample' being 
sc'lectc'd from the rest of the tree. If 
several trees are being sampled, it may 
not be neex'ssary to sample all sections 
of evc'ry tree but this proportion should 
be maintained in the final sample. In 
te.sting for fruit maturity, it is necessary 
to use only fruit of a given commercial 
si/c‘ in order to' interpret the results of 
the analysis in relation to the maturity 
law. This also helps to reduce the samp- 
ling error. 

Statistical analysis based on the re- 
sults of this single tree showed that a 
2()-fruit sample would be necessary for 
a satisfactory degree of precision in 
sampling. Even with this iiiunber of 
fruits, there would be one chance in 100 
that two sampk'S could be taken from 
the same plot of trees and give soluble 
solids values as much as 0.5 degrees Brix 
different from each other. 

It is extremely difficult to make a 
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single set of rules by which fruit from 
all the different shapes and sizes of trees 
may be sampled accurately. The data 
presented justify the above set of recom- 
mendations only on the average type of 
tree. Where trees are overlapping to 
form hedgerows or overhead canopies, 
adjustments must certainly be made in 
the sampling procedure. Adjustments 
should also be made in case the distribu- 
tion of fruit on the tree is abnormal, as 
when th(' crop is mostly inside fruit or 
mostly in the tops of the trees. Each 
grove will present a different problem. 
Sampling of fruit unfortunately cannot 
be ix'duced to a jmn'lv mechanical pro- 
ccss but must always involve' a certain 
amount of judgment. 

Spot Picking Fop Quality 

The data make it plain that it is pos- 
sible* te) use the* peisitiem of the* fruit on 
the tree as a guide* to the relative ({uality 
of the fruit. Whether the fruit is of 
relatively ge)od or relatively ]) 0 ()r epiality, 
the* best fruit from the* .standpe)int of in- 
t(*rnal cjuality will be in the* teip e)f the 
tre*e and alemg the ejutside e)f the* leaf 
caneipy. If the* fruit is generally of high 
epiality this is of little significance but 
if the fruit is relatively le)w in internal 
ejuality, it may be that the* average of all 
the fruit on the tree is below the stand- 
ards se*t by the maturity law. In such 
a situation the crop need not be a total 
loss, since the position of the fruit on the 
tree may be used as a guide to pick only 
that portion of the crop which will pass 
the maturity standards. 

In the case of this Valencia tree, 
the quality of the fruit was well above 
the minimum standards. Howev^er, for 
purposes of illustration, the data obtain- 
ed in this study have been recombined 
in Table 1 in such a way as to show how 


much the average soluble solids could be 
changed by leaving on the tree all the 
fruit from certain poor sections of the 
tree. 

The soluble solids of all fruit on the 
tree averaged 10.24 percent. By failing 
to pick the inside fruit, the soluble solids 
level could have been raised to 10.57 
percent, an increase (^f 0.33 degrees Brix. 
This would have been accomplished by 
leaving 17.9 percent of the fruit on the 
tree. Further examples are shown in the 
table. By leaving out succ(*ssively largc'r 
proportions of the poorer fruit from tlu* 
tree, the average soluble solids of the 
fruit removed eould be increased until 
it rc'ached the upper limit when* only 
the outside and top outside fruit was 
picked. Less than half of th(* crop could 
be harvested in this case but the soluble* 
solids ol the fruit picked would be 0.88 
dt'grees Brix higher than the average* of 
all the fruit on the tree. 

Under the present maturity standards 
there will rarely be any practical appli- 
cation for spot-picking for (juality ex- 
cept in the case of early oranges, where 
in some seasons many groves fail to 
reach the present standards for soluble 
solids early in the season. In such cases, 
it may be practical to spot-pick tlie out- 
side and top outside fruit in order to take 
advantage of favorable price situations, 
leaving the lower quality fruit to be 
picked later in the season when it will 
pass the maturity test. 

Further work is contemplated along 
the lines suggested above. The results 
based upon only a single tree confirm 
and expand the less intensive experi- 
ments described in the literature, but 
also need confirmation on other varieties, 
and in other seasons of the year. Pend- 
ing the completion of further work, these 
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results slionlcl be regarded as preliminary 
in nature. 

LjTKKA'nTllK Cj'I'EI) 

1. WiNS'ioN, J. R. Vitiiniiii C content and 
juict* (juality of e\j>ose(l and shadetl 


citru.s fruits. Pror. Fla State Hart. Hoc,, 
60, 63-67 1947. 

2 Wood, [. F. Maturity Studies of Marsh 
seedless j^rapefruit in tlu* Lower Hio 
Grande Valle\ . Texas A^r. Exp, Sta. 
Bui No. 562.' May 1938. 


TABLE 1 

The Effect of Spot-i‘ickin(. Cfhtain Foutiovs o^ the 'riiEE Upon tiik AvF.nAcai: Soi.uiu.K 
Solids in thk )ui('e ok the Fruh Obtained 




Average Percent 

S('etion of tree not included 

!\‘rc‘ent of Total 

Solid le Solids of 


Fruit Inelud(‘d 

Fruit Included 


100.0 

10.24 

Inside 

82.1 

10.57 

1\)p inside 

92.3 

10 26 

Canopy 

67.6 

10 34 

Inside* and top inside 

74.4 

10.61 

Inside, top insuh* and canop)' 

41.9 

11 12 

Inside and lower 2 f(*el ol canopv 

79.9 

10 60 

Inside and lower 4 feet of canop\' 

77.3 

10.64 

Inside and lower 6 of canoj)y 

73.9 

10.69 

Inside and lowtT 6 feet of canopy and 



lower 2 f(*et of outside 

73.6 

10 70 

Inside and lower 6 feet of canopy and 



lower 4 feet of outside 

73.3 

10.70 

Inside and lower 6 feet of canopv and 



lower 6 feet of outside 

70.4 

10.73 



THE INFLUENCE OF ROOTSTOCK ON THE MINERAL 
COMPOSITION OF VALENCIA ORANGE LEAVES 


Paul F. Smith, Walter Reuther, and 
Alston W. Si»e(:ht 
V. S. Department of AfixicuJturc 
Orlando 

Tins paper is being published in full 
('Isewbere (1) and only a summary of 
the results is presented here. 

Young Valencia trees budded onto six 
different rootstocks were planted in a 
random-block experimental area near 
Tavares in 1942. The soil is Lakeland 
fine (formerly Norfolk fine) sand. The 
rootstocks used were sour orange (Citrus 
Aurantiiini), Rough lemon (C. Union) , 
Rusk eitrang(' (Ponrirus trifoliata x C. 
sinensis). Rowen grajiefruit (C. para- 
disi). (vleo]')atra mandarin (C. reticu- 
lata) and Parson Rrown (sweet) orange 
(C. sinensis). A complete mixed fertil- 
izer (N, P, K, Nfg, Mil Zil Cil and B) 
was applied uniformly to all plots three 
times each year. Dolomitic limestone 
was applied uniformly to the entire ex- 
perimental area at intervals in amounts 
suificient to maintain the acidity of the 
soil at about pH 5,5. No nutritional 
sprays were applied at any time. The 
trees were 2 years old when the experi- 
ment started, and had lieen in the field 
5 years when leaves were taken for 
analysis in late July 1947. Determina- 
tions were made for dry leaf weight, ash 
content, and the individual concentra- 
tions of eleven nutritive elements. 

The mean dry weight of the heaves was 
influenced by the rootstock (see Table 
1 ) , but there was no consistent relation- 
ship of leaf size to tree size. The most 
vigorous trees, produced bv Rough 


lemon stock, had the largest leaves. 
These vvert* 16.7 [lercent larger than the 
smallest leaves which were found on the 
grapefruit stock. Although the total 
number ol leaves per plant was not de- 
termined, it seemed apparent that they 
would varv in the same manner as the 
size of the trunk. 

The percentage of ash in the leaves 
was less influenced by rootstock than 
was the dry weight. The leaves from 
the grapefruit rootstock plots showed 
the greatest ash content which seemed 
to be a refh'ction of the high potassium 
conR'nt induced by that stock. 

With the exception of sodium, all of 
the chemical ek'inents determined show 
significant differences in concentration 
due to rootstock. It is evident, therefore, 
that root systems from different genera 
of citrus exercise some selectivity in 
their nutrient uptake. This is based on 
the assumption that the leaf composition 
reflects the relative absorption of min- 
erals by the roots. No single element 
shows a perfect relation between the con- 
centration in the leaf and the size of the 
tree, yet the two rootstocks that pro- 
duced the largest trees (Rough lemon 
and Rusk citrange) also tended to induce 
the greatest concentration of many of 
the individual elements in the leaves. 
This is more readily seen in Table 2, 
where the rootstocks are ranked in ac- 
cordance with the increase of each ele- 
ment as percentage of the leaf dry mat- 
ter. The stock occurring in the upper 
position in each column contained the 
least amount of that particular element. 
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The l(?ast vigorous trees, which were 
produced by sour orange and grapefruit 
stocks, tend to fall in the upper positions 
in the columns. 

When the chemical constituents were 
expressed on an absolute basis (i.e., 
mgm. per leaf) nitrogen alone showed a 
positive correlation with tree size. These 
values were 6.8, 6.8, 7.3, 7.4, 7.6, and 
8.4 mgm. per leaf for sour orange, grape- 
fruit, Cleopatra mandarin, swet?t orange. 
Rusk citrange, and Rough lemon, respec- 
tively. None of the other elements 
showed a consistent trc'nd in this respect. 
Tliese differences in the absolute 
amounts of nitrogen would, in all prob- 
ability, be magnified considerably if the 
total number of leaves per ])lant were to 
be taken into consideration. This sug- 
gests that, if the accumulation in the 
leaves of any one of the (‘lements meas- 
ured was a major factor in the different 
growth rates found, it was nitrogen. 

Another point clearly shown i)y these 
data is that the micro-nutrient (dement 
conc(*ntrations were influencc'd to a 
greater e\tc»nt by rootstock than were 
the macro-nutrient. Thus, nitrogen, 
phosphorus, and calcium showed only 
about a 10 to 15 percent increase from 
the stock with the lowest leaf content to 
that with the highest. Iron and zinc, 
however, showed over 100 percent dif- 
Ic'rence between the extremes, and 
manganese and copper showed about 
65 percent each. 

Experience has shown that Rough 
lemon is better adapted to the light, 
sandy, ridge soils of Florida than (^her 
commonly used rootstocks. Young trees 
grow mon' rapidly and bear more 
heavily for a number of years when 
budded OT»to this stock. The present 
findings seem to suggest that the ability 
of Rough Ic'mon roots to provide the 


tops of the trees with larger quantities 
of nutrients (especially nitrogen) than 
sour orange roots may account, at least 
in part, for the above observations. The 
larger leaf size resulting from the use of 
this stock may reflect a great('r moisture 
procuring capacity in light soil by the 
Rough lemon roots. 

Summary 

Valencia orange leaves, from a ran- 
domized plot experiment involving six 
differeiit rootstocks, were analyzed for 
total ash content and eleven chemical 
elements. 

The results show that the rootstock is 
of consid(^rable importance in determin- 
ing the pattern of mineral composition 
of sciem leavc's. Highly significant dif- 
ferences in the percentages of nitrogen, 
potassium, calcitim, magnesium, manga- 
nese, copper, boron, zinc, and iron at- 
tributable to r(X)tstock influence were 
found. The sodium content of the 
leaves was not significantly affectc'd by 
rootstock. 

Rootstocks induced larger variations in 
th(* concentrations of the micro-nutrient 
(dements found in the leav(\s than th(y 
did in the case of the macro-nutrient (de- 
ments. 

The absoluh' amount of total nitrogen 
per leaf appeared to be correlated with 
tree size. None of the other ek'ments 
determined showed such a consistent 
tr(md. This suggests that there is a dif- 
ferential ability of the stock to supply 
nitrogen to the sciems and this in turn 
contributes toward producing the dif- 
ferent growth rates observed. 

Literature CnED 

1. Smith, P. F., Reuther, W., and Specht, 
A. W. The influence of rootstock on 
the mineral c'omposition of Valencia 
orange Icavf’S. Manuscript submitted to 
Plant Pliysiology. 
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EXPERIMENTS ON CONTROL OF THE CITRUS 

RED MITE 


Herbert Spencer and Max R. Osburn 
IJ, S. Department of Af'riciilture 
Agricultural Research Administrat ion 
Bureau of Entomolo^ij and 
Plant Quaraniinc' 

Fort Pierce 

Tlie citrus red mite has become more 
troublesome in orange and grapefruit 
groves in the last decade. Some citrus 
growers in the Southeastern States know 
this pest as the red spider or purple mite. 

llie mite, strictly speaking, is not an 
insect, but is more like a miniature 
spider. Full-grown individuals are just 
large enough to be seen without a mag- 
nifying lens. They are dark purplish- 
red and ha\’e four pairs of honey-yc^llow 
legs. The citrus red mite is found most 
frecjuently on the upper surfaces of the 
leaves, but it also wanders about on the 
fruits, lower leaf surfaces, and twigs. The 
eggs are deep red and spherical in shape. 
They may be found with the aid of a lens 
on the upper surface of the leaf, in the 
angles formed by midrib and leaf veins, 
or sometimes scattered about on upper 
or lower leaf surfaces or on the fruit 
skins, usually in small depressions. The 
eggs hatch into larval rnites, which are 
similar to the adults except that they 
have only three pairs of legs. 

Two other kinds of mites do damage 
to citrus trees in the Southeast. The cit- 
rus rust mite is much smaller than the 
citrus red mite, wedge-shaped rather 
than roundish, and lemon yellow in 

‘ Jolin A. Fliino, Mintor DiiPrec, and Nathan 
Stabler assistod m these experiments. 


color. It causes russeting of the fruit. 
The six-spotted mite is .shaped like the 
citrus red mite, is greenish-yellow in 
color with six dark spots on the back, 
and is found in groups under webbing 
in depressions on the lower leaf surfaces. 
Its feeding causes the leaves to buckle, 
and large yellow spots appear, particu- 
larly on grapefruit leaves. 

The damage resulting from a heavy 
infestation of citrus red mites may be 
considerable. Adults and young mites 
iiLsert their tiny mouth parts into the 
leaves and fruit .skins and suck out food. 
The tissues surrounding each feeding 
puncture bleach out, losing their normal 
green color. As many as 1,700 feeding 
punctures have been counted on a square 
inch on the upper surface of an orange 
leaf. Such leaves become ashy gray, and 
heavily infested trees can be picked out 
at a considerable distance by this loss of 
normal color. Partial defoliation may 
occur, the \ igor of the tree may be im- 
paired, and the infestation may contri- 
bute to the dropping of small, newly set 
fruits in the early .summer. Infestations 
may subside rapidly without insecticide 
treatment, but u.sually not before .some 
damage has been done. 

Some of the circum.stances re.sponsible 
for the heavier citrus red mite infesta- 
tions in recent years are known. In 1937 
a severe infestation in grapefruit trees in 
central Florida followed applications of 
6-6-100 bordeaux spray, and adjacent un- 
sprayed trees had almost no infestation. 
More recently severe infestations have 
followed the use of nutritional .sprays 
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containing hydrated lime and zinc sul- 
fate, or copper sulfate, or manganese 
sulfate, or combinations of these materi- 
als, In 1940-41 Holloway, Henderson, 
and McBurnie ( 1 ) demonstrated that 
citrus red mite infestations increased fol- 
lowing the use of a spray containing zinc 
sulfate, copper sulfate, and hydrated 
lime, and also one containing zinc sulfate 
plus soda ash. Without doubt, much of 
the present difficulty with red mites is 
due to the more widespread use of cop- 
per fungicides and nutritional sprays. 

The experiments on insecticidal con- 
trol of the citrus red mite to be discussed 
below have been in progress for more 
than 10 years. The results of this work 
have not been reported previously, but 
they have be('n made available to the 
citrus growers promptly in the coopera- 
tive spray and dust programs published 
annually by the Florida Citrus Commis- 
sion. 

The first experiment of this series was 
conducted in a grove of grapefruit treses 
at Isleworth, near Orlando, in 1937. The 
trees had been sprayed with strong bor- 
deaux mixture and wettable sulfur early 
in the year, and by June there were 
heavy infestations of scale insects and 
citrus red mites. On June 18, 44 trees 
were sprayed with lime-sulfur, 2 gallons 
plus wettable sulfur 10 pounds per 100 
gallons. Other trees were sprayed with 
a commercial white-oil e?mulsion at a 
strength of 12/3 gallons of oil per 1(X) 
gallons. Two days before the sprays 
were applied 71 percent of the sample 
areas (each 1 sq. in.) examined on 
the upper and lower leaf surfaces and 
fruit skins were infested with the citrus 
red mite. One month after the spraying 
84 percent of the sample areas examined 
on trees that had received lime-sulfur 
plus wettable sulfur were infested, as 


compared with only 13 percent on trees 
that had been sprayed with oil. It was 
thus demonstrated that lime-sulfur plus 
wettable sulfur was ineffective in con- 
trolling the red mites, and that the oil- 
emulsion spray was quite satisfactory. 

In 1944 dinitro-ortho-cyclohexylphenol 
and 4,6-dinitro-orth()-cresol were com- 
pared with an emulsive oil for control of 
citrus red mites. The dinitro compounds 
were in the form of w(*ttable powders 
containing 40 percent of active ingredi- 
ent. They were applic'd at a strength of 
three-fourths pound of wetl ible powder 
per 100 gallons, either with or without 
the addition of 10 pounds of wettable 
sulfur. The emulsive oil was ap]>lied at 
three- fourths gallon of oil per 1(X) gallons. 
Samples of 2(X) leaves showed no r('d 
mites alive one week aftcT being trt^ated 
with oil or the two dinitro-ortho-cyclo- 
hexylphenol s]:)rays, whereas a few sur- 
vived the dinitr()-ortho-cn\sol sprays 
(Table 1). Five' weeks after the spray- 
ing many more eggs and mites were 
found on the trees sprayed with dinitro- 
ortho-cresol than on the trees sprayed 
with oil or dinitro-ortho-cyclohexvlplu'- 
nol, which were e(|ual in effectiveness. 
The dinitro materials were found to be 
compatible with wc'ttable sulfur. 

A third cjxperiment was started in 
1945. On March 15 blocks of Valencia 
orange trees were' sprayed with xanthone 
at 1 or 2 pounds per 1(X) gallons, or with 
a commercial emulsive oil at 1 gallon per 
1(X) gallons. The xanthone was dissolved 
in 1 quart of kerosene in each case, and 
was made emulsive with 2 ounces of 
phthalic glyceryl alkyd resin. Two weeks 
later no mites could be found on 200- 
leaf samples from the sprayed trees, 
whereas on trees left unsprayed for com- 
parison similar samples yielded 33 mites. 

A fourth experiment was set up in an- 
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TABLE 1 

CoNTiioL (>i- Cl THUS Red Mue with Dinithd and Oil Sprays 
(Applications on January 21 and 24, 1944.) 


Numbers piT 200 Lt'aves 

Treatment 1 Wc'ck Alter 5 Weeks Alter 

(Quantities per 100 gallons) IVeatmeiit Trc'alnient 



Mites 


Mites 

Eggs 

Diiiitro-e-crcsol— ( 40'/. ) 'Jl R). 

32 

868 

395 

1,585 

Dinitro-e-crcsol ( 40'/ ) % lb. plus wctlablt! 

sulfur 10 lb. 

7 

645 

43 

233 

Dinitro-o-cycloluAylpbeuol ( 40'/) ')i lb. 

0 

967 

7 

88 

Dinitro-(f-c'yclolu'xylplu:u<)l ( 40'/ ) lb. plus 

wettable sulfur 10 lb. 

0 

867 

3 

104 

iMiuilsive oil % gal. 

0 

988 

3 

90 

No spray 

118 

892 

180 

1,308 


otlior grove of Valencias to compare xan- 
thone, dinitro-ortho-cyeloliexylpbenol, 
and eninlsi\ (' oil for control of the citnis 
red mit(^ llu'se trees had been sprayed 
uniformly on April 20, 1945, with a nutri- 
tional spray of copper and manganese 
sn Hates plus hydrated lime and wettable 
sulfur. The treatments, consisting of 
xanthonc' 1 pound, dinitro-ortho-cyclo- 
hewlphenol ( 4()-percent wettable ) 5/2 
ounces plus wettable sulfur 2/2 pounds, 
and emulsive oil 2 (juarts per 100 gallons, 
wc‘re applied on June 28. Samples of 50 
1-inch sejuares each on upper and lower 
leaf surfaces examined on July 6 yielded 
14 mites on the xanthone-treated trees, 8 
on the dinitro-treated trees, only one on 
th(' oil block, and 95 on trees left un- 
sprayed. All three of these sprays gave 
satisfactory control. 

Later in 1945 an experiment was made 
to compare a commercial emulsive oil 
with wettable DDl’ for control of red 
mites. The wettable l^DT was a 50-per- 
cent material, extended withpyrophyllite, 
and was applied at 6 pounds per 1(K) gal- 
lons. The emulsive oil was used at IJi 
gallons per 100 gallons of spray. DDT 


was also used in combination with the 
emulsive oil. The application date was 
August 22, and 1 month and 2 months 
later the mites on l-s(juare-inch samples 
from 200 leaves were co\mted for each 
treatment. The results are given in 
Table 2. Marked increases in red mite 
infestations followed the use of the DDT 
spray. These increases may have been 
due to the heavy residues of inert pyro- 
phyllite on the leaves, because inert resi- 
dues are known to encourage red mite in- 
creases, or to other factors, such as elimi- 
nation of beneficial predators. The oil 
.spray alone gave excellent control, and 
the control was not improved when DDT 
was combined with the oil. 

On July 7, 1945, in a preliminary test 
of a new material, 1 pound of lO-percent 
hydroxy methyl! la van was dusted on a 
single orange tree. On August 6, 79 
mites were found on 30 l-scjuare-ineh 
.samples. In this test the flavan showed 
no promise for control. 

A spray of 15 pounds of wettable 
sulfur plus 1 pound of dinitro-ortho- 
cyclohexylphenol (40-percent wettable) 
per 100 gallons protected Valencia trees 
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TABLE 2 

C’oMHoi. oi’ C'lTHus Rfci) Mrn-. wjth DDT ani> Emii.si\k On., Ai.om. and in Combination 

( Applications on August 22, 1945. ) 


'I’routnient 


Number of Miles 

((Quantities per 100 gallons) 


Sept. 21 

Get. 18 

KimiLsivc oil gal. 


0 

2 

Knuilsiv.- oil 1)4 gal. plus DDT (50*) 6 lb. 


0 

10 

DD T (50*) 6 lb 


148 

12 

No .spray 


10 

6 


against infestation by citrus red mites 
and rust mites from December 11, 1946 
to July 2, 1947. 

In 1947 several insecticides were 
tested in combination with wcttable 
sulfur for simultaneous control of rust 
mites and red mites and other citrus 
pests. To 6 pounds of wcttable sulfur 4 
pounds of 3()“percent hydroxymethylfla- 
van, 1 pint of chlordane, or 1 quart of 
Lorol-2-thiazolinyl sulfide was added for 
each 100 gallons of spray. Suitable dis- 
persants were used to mix tlie last two in 
water. The sprays were applied on June 
25 and 26. The wettable sulfur plus 
Lorol-2-thiazonIinyl sulfide caused spray 
burn and severe defoliation, and by 
September 3 the trees sprayed with the 
fla\*an and chlordane combinations had 
as many red mites as those sprayed with 
wettafjle sulfur alont'. These combina- 
tions w('ri‘ th(»r(4ore abandoned as un- 
satisfactory. 

A soiiK'what larger e.vperiment was set 
up near Fort Fierce* in 1947. On May 26 
a group of 50 mature \TiIencia trees was 
treated with a nutritional spray of copper 
sulfate, zinc sulfate, and manganese sul- 
fate, 3 pounds each, and hydrat(*d lime 
6 pounds, per 100 gallons of wattn*. This 
spray was applied to encourage build-up 
of mite infestations and, secondarily, to 
remedy certain slight nutritional defi- 


ciencies. Later these trees were plotted 
off into 10 blocks of 5 trees < Ach for com- 
parison of four combination sprays with 
a standard wettable-sulfur spray. The 
five treatments were randomized in each 
block, on single-trt*e plots. The combi- 
nation sprays consisted of wt'ttabh* 
sulfur plus bis(para-chlorophen()\y ) 
methane, parathioii, hexaethyl tetraphos- 
phate, ( 10 percent tetraethyl pyrophos- 
phate) or xanthone. The treatments 
were applied on June 25 and 26, and 
again on November 6 (Table 3). At in- 
tervals throughout the year and until 
February 1948, examinations for infesta- 
tions by ru.st mites were made, with the 
aid of linen-tester hand lenses just large 
enough to cover a 1-inch square. On 
each tree examinations w(Te made of 10 
lea\es on the upper surface, 10 on the* 
lower surface, and 10 fruits. Records 
are based on the numbers of infested 
squares per 300 examined for each treat- 
ment on each date. As usual the wet- 
table sulfur held rust mite infestations 
to a very low level throughout the year. 
Six-spotted mites were absent, although 
adjacent untreated grapefruit tree's had 
serious infestations. Data on control of 
citrus red mites are given in Table 3. 

The red mite infestations remained 
low for 2 months. On August 5 the 
trees sprayed with wettable sulfur had 
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PABLE 3 

CoNTKOL OF Crnius Kkd MriF wrni Wkttablk Sui.i uu anu Added Toxic ants 
(Applications on Jiint* 25 and November 6, 1947.) 


Treatnu‘nts 

( Quantities per 100 gallons ) 

bis ( p-eh lorophenow ) methane ( MYa ) 

2)2 lb. plus wettable sulfur 6 lb. 

Parathioii (IS/i ) 6 lb. plus wettable* sulhir 6 lb. 
Il(*\aetliyl tetrapliosphatc (50"/) 

I (]t. plus wet table* sulfur 6 lb. 

Xanthone (92^/) 2 Ib. plu.s wettable* sulfur 6 lb. 
NVi'ttablc* sulfur 6 lb 



Niiniht’r of 

Stpiares Iiife.stecl 



1947 


1948 

Aug. 

5 Sept. 4 

Dec. 31 

Feb. 16 

5 

33 

38 

130 

1 

85 

88 

140 

11 

72 

128 

147 

3 

60 

104 

145 

8 

126 

163 

128 


t)iily 8 infested stpiares out of 300 exam- 
ined, and th(' eoinbinalion sprays were 
not significantly different from each 
other. Howt^ver, tlie September 4 exami- 
nations re\eak‘d a sharp incre*ase in in- 
f(\station, up to 126 infested squares for 
we'ttable sulfur alone and up to 33 and 
85 for the combination s})rays. Wettabk' 
sulfur plus bis (para-chlorophenoxy) me- 
thane was superior to the other combina- 
tions during the summer. 

In 1948 this combination-spra\’ experi- 
ment was repeated on tlu' same trees 
with only slight change. The treatments 
used and the results obtained are shown 
in Table 4. A peak of red miU‘ infesta- 
tion followt'd the treatments, but .sub- 
sided rapidly in May. The effect of the 
sprays was determined by counting heed- 
ing punctures on sampk's one-half-inch 
s(|uare from 100 kuives for each treat- 
ment. The wettable sulfur plus bis- 
( ]:)ara-chl orophenoxy ) methane gav e the 
best protection against red mite injury 
for the three-month period. Wettable 
sulfur plus parathion was also very good, 
and wettable sulfur plus xanthone gave 
moderate protection. However, the ad- 
dition of tetraethyl pyrophosphate to 
wettable sulfur increased the iiqury. 


Without doubt it killed some mites and 
many beneficial insects when first ap- 
plied but, being soluble in water, it was 
washed awav by rains long before the 
data were taken. Mites probably in- 
creased unclu‘cked after nvsidues were 
washed avv'a\ , and then did their dam- 
age. Multiple applications of tetraethvl 
pyrophosphate might have given better 
C'ontrol, but would have been too expen- 
sive. Single applications of bis ( para- 
chlorophenoxy ) methane and parathion 
in combination with sulfur gave pro- 
longed protection. 

In a second block of Valencia orange 
trees lU'ar Fort Pierce, it was possible to 
compare the control of r('d mites ob- 
tained with parathion emulsion and with 
1-percent (Mnulsi\'('-oil spray. The para- 
thion was a 2()-percent emulsion concen- 
trate. Sprayings were made' on June 17 
and October 21. Hed mite counts were 
taken at intervals throughout the year. 
The numbers of infe.sted s<}uares per 300 
examined are* shown in Table 5. 

Re*d mite infestatiems in un.sprayed 
trees were heavy on July 16, but on 
August 20 and September 8 they had 
subsided naturally. There was no rise 
in the fall or early winter. A month after 
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TABLE 4 


Protection Against Citrus Red Mite Feeding Afforded ro Leaves by Various Sprays 
(Applications on February 19, 1948.) 


Treatment 

( QuantitiiJS per 100 gallons) 

bi.s(/i-elilorophenoxy )jnelJiane (40%) 2/2 lb. 

plus wiHtable sulfur 6 lb. 

Parathion (25%) 4 lb. plus wettable sulfur 6 lb. 
Tetraethyl pyrophosphate (79.4%) 1 pt. plus 
wettable sulfur 6 lb. 

Xanthone 2 lb. plus wettable sulfur 6 lb. 
Wettable sulfur 6 lb. 


Number of F€*ecling Punctures 
on May 19, 1948 


11,875 

18,864 

52,888 

30,715 

40,997 


TABLE 5 

Control of Citrus Red Mite with Oil and Parathion Emulsion Sprays 
(Applications on June 17 and October 21, 1948.) 

Treatment Inlested Squares 

(Quantitios per 1(K) gaUons) ' jTily' 16 “ Aug. 20‘ ' "Sept' 8 Dcc.~19 

Parathion emulsion ( 20% ) 1 (|t. 81 3 23 33 

Eimilsive oil 1 gal. 76 1 1 11 

None 95 2 7 8 


the first spraying with parathion emul- 
sion the reel mites were practically as 
numerous on the treated trees as on the 
nnsprayed trees. In August this infesta- 
tion subsided, but built up again in Sep- 
tember and .stayed high until Dectmiber 
19. In the fall months the parathion 
emulsion seemed to cause build-up of 
red mites far above that on the un- 
sprayed trees. The trees that were 
sprayed with oil in June and October 
had low levels of red mite infestation 
throughout the year. 

Sum ARY AND C0NCI.USION 

In experiments conducted in citrus 
groves a spray of lime-sulfur plus wet- 
table sulfur was ineffective in controlling 
the citrus red mite. Also unsatisfactory 
were 4,6 dinitro-ortho-cresol, wettable 


DDT, hydro\ymethylfla\'an, chlordane, 
Lorol-2-thia7X)linyl sulfide, liexaethyl tet- 
rapho.sphate, and tetraethyl pyrophos- 
phate. 

Increases in citrus red mite infestations 
followed use of 5()-percent wettable 
DDT, tetraethyl pyrophosphate, or para- 
thion emulsion in sprays. 

Oil sprays, in strengths of 2 quarts to 
1 2/3 gallons of oil per 100 gallons, gave 
satisfactory control. However, oil sprays 
for control of citrus red mites have cer- 
tain limitations. Oil cannot be used in 
very hot or very cold weather, or when 
sulfur sprays or dusts are used against 
citrus rust mites. Often an oil spray for 
control of red mites must be an extra ap- 
plication, and extra sprayings are expen- 
sive. 

Dnitro-ortho-cyclohexylpheiiol was 
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loimd to he compatible with wettable 
sulfur, and this combination spray gave 
good control of both rust mites and red 
mites without the expense of an extra 
application. However, between May and 
(ietober, when temperatures appn)ach 
90^ F., it may cause serious spray burn. 

Xanthone and parathion are also com- 
patible with wettable sulfur, and control 
the citrus red mites reasonably well. Of 
all the new toxicants tried in combina- 
tion with wettable sulfur, bis(para- 
chlorophenoxy ) methane has given the 
best and most prolonged control of the 
rt‘d mit(\s. Through 2 years of work it 
has also been safe for the trees. If 
further work confirms the preliminary 


results with this material, we shall have 
available a toxicant that can be addend to 
wettable sulfur for combined control of 
citrus red mites and citrus rust mites, is 
safe at any time of the year that infesta- 
tions may appear, and will free growers 
from the added expense of separate 
sprayings so often recpiired when oil 
sprays are used for control of the citrus 
red mite. 
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A PRELIMINARY REPORT ON THE POSSIBILITIES FOR 
FORECASTING PERIODS OF OVIPOSITION ACTIVITY 
FOR PURPLE AND FLORIDA RED SCALES 


J. T\ ChuFFrms, Jr. and W. 1.. Thompson 
CiYn/,y Experiment Station 
Lake Alfred 

During the past 30 years, it has often 
het‘n suggested (I, 2, 3) that the op- 
timum time for the application of oil 
sprays for scale insect control on citrus 
coincided with that period in the life 
cycle of the scales when tliere was a 
maximum of young scales and a mini- 
mum of old ones. This period repre- 
sentetl a time immediately following egg 
production and subsequent scale crawler 
activity. Watson (4) stated that there 
were three times when purple scale 
crawlers were most numerous. These 
periods were usually around April 15, 
)uly 1, and September 1. However, no 
such figures have been quoted for Flor- 


ida red scales. The data presented in 
(his report were accumulated between 
September 1946 and October 1948, and 
show that both purple and Florida red 
scales follow regular reproductive cycles. 
Leal samples for scale counts were col- 
lected in the central part of the State 
from as far south as Lake Placid and as 
far north as Weirsdale, and from Vero 
Beach and CJocoa on the east coast. 
Some discrepancies are present, but the 
fact that the data axerage out and coin- 
cide to present State-wide similarity is 
all the more remarkable when it is con- 
sidered that these data were usuallv ob- 
tained in the process of other scale insect 
studies, and were therefore not always 
taken in an orderly fashion. 

Scale counts were made from leaves 
picked at random from one or more 
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Date 


September 23 
Oetob(‘r 20 
November 13 
Dt'cember 9 

lanuarv S 
F(*bruarv 19 
March 26 
Mav 4 

Mav 5 
Mav 20 
lime 3 
I line 17 
)ime 30 
Inly 11 
Inly 24 
August 4 
August 21 
Septernb(‘r 3 
Septemb(*r 9 
October 14 
November 11 
December 22 

lannaiy 8 
jannary 27 
February 5 
Fi'bruary 13 
February 28 
March 11 


March 19 
April 17 
April 27 
May 4 
May 22 
line 6 
urie 16 
line 27 
uly 6 
uly 20 
uly 30 
August 11 
August 20 
September 2 
September 14 
September 27 


lABLE 1 


Peiicent of 

PuRPi.E S(.ai.e:s 

IN Dll' FEREN’l S 

T\GES 


FROM 

Sefi'ember to 

October 1948 





Percent Scales 

in Each Slagi* 


No. 

ol 


Imniatim' 

Maturi 

Locations Isl 

2nd 

3rcl 

3rd 

1 

37 

32 

13 

18 

2 

33 

7 

26 

33 

1 

31 

8 

32 

27 

1 

25 

21 

29 

21 

2 

50 

20 

13 

17 

3 

10 

24 

51 

15 

3 

10 

23 

52 

15 

3 

28 

21 

25 

26 

2 

81 

19 

0 

0 

2 

38 

36 

16 

1 

1 

38 

3S 

21 

3 

3 

44 

21 

21 

14 

2 

61 

2"> 

3 

14 

2 

71 

26 

1 


o 

25 

15 

23 

8 

.*1 

50 

IS 

13 

19 

3 

21 

29 

15 

32 

3 

60 

17 

10 

13 

2 

53 

32 

5 

10 

T 

19 

O’ 

S 

16 

3 

29 

32 

16 

23 

6 

19 

29 

22 

29 

5 

24 

35 

18 

23 

4 

20 

30 

26 

24 

7 

25 

30 

17 

28 

4 

17 

37 

22 

25 

5 

17 

38 

20 

25 

7 

27 

40 . 

19 

12 

3 

97 

4 

0 

0 

6 

34 

15 

18 

.5 

4 

20 

61 

15 

1 

2 

17 

35 

40 

7 

6 

24 

10 

15 

21 

6 

20 

43 

21 

17 

11 

16 

31 

33 

21 

3 

17 

28 

32 

23 

3 

19 

34 

35 

12 

2 

45 

26 

12 

17 

2 

32 

36 

17 

16 

4 

43 

27 

17 

11 

5 

26 

29 

29 

15 

9 

34 

22 

21 

23 

3 

22 

32 

26 

20 

8 

25 


14 

26 
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PABLE 11 

Ph-RCJfcNT OF 1 ''lOIU13A KfD ScaFFS IN DlFl KItENT STAGES 

FROM September 1946 to October 1947 


Dale 


SeptcinlHT 19 
October 10 
Oc tobcT 22 
N()\ ember 1 
Noveinl>c*r 19 
D(‘ecMnber 1 1 
Dc‘c‘(‘inbcr 25 


jaiiiiary 8 
januarv 20 
Eebriiarv 5 
F(‘briiar\ 25 
March 6 
MarcJ) 21 
A]inl 8 
April 22 
April 30 
Ma\ 8 
Mav 16 


Mav 21 
^ 1 line 5 
2 I line 18 
jiine 27 
]nH 10 
jnb 17 
August 4 
Ani^nst 17 
OeiolnT 1 
October 19 
Novell ib(T 20 
DeecinlHM* 23 


laniiary 20 
januarv 28 
Febniaiv 23 
March 9 
A])ril 8 


cc 

Oi 


April 9 
Mav 15 
Ma>' 24 
jiine 18 
jnlv 7 
lulv 26 

Anjiust 8 
Aiignst 22 
September 10 
September 24 
October 7 




Percent Scales 

in Each Stage 


No. of 



Immature* 

Mature 

Locations 

1st 

2nd 

3rcl 

3rd 

8 

35 

34 

26 

5 

4 

54 

14 

9 

23 

5 

64 

24 

8 

4 

4 

37 

37 

16 

10 

5 

35 

31 

30 

4 

7 

33 

31 

30 

5 

4 

36 

19 

26 

18 

8 

56 

26 

12 

5 

4 

42 

26 

25 

7 

6 

21 

37 

33 

8 

11 

16 

50 

32 

2 

11 

13 

47 

37 

2 

5 

1 

42 

55 

2 

4 

0 

13 

85 

2 

5 

29 

3 

46 

22 

3 

32 

28 

22 

18 

2 

42 

40 

To 

8 

0 

23 

38 

27 

10 

5 

13 

60 

21 

2 

2 

32 

32 

36 

0 

4 

46 

18 

23 

13 

6 

63 

33 

3 

1 

1 

63 

27 

8 

3 

5 

36 

37 

25 

2 

6 

25 

36 

34 

4 

5 

42 

34 

18 

6 

2 

58 

13 

23 

6 

.1 

54 

41 

3. 

2 

5 

55 

38 

8 

T 

3 

12 

50 

26 

12 

9 

39 

32 

23 

4 

1 

5 

40 

50 

5 

1 

14 

14 

50 

21 

7 

6 

48 

39 

6 

5 

28 

29 

34 

8 

3 

16 

73 

11 

0 

1 

19 

25 

18 

8 

T 

80 

11 

6 

4 

10 

24 

34 

38 

5 

1 

0 

47 

42 

11 

3 

43 

37 

13 

8 

2 

23 

28 

45 

4 

4 

21 

48 

26 

6 

1 

43 

36 

13 

8 

6 

52 

31 

12 

6 

3 

41 

27 

16 

14 
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Figure I 

Per Cent of Purple Scales In Each Stage 



May 


June 


July 



GRIFFITHS AND THOMPSON: PURPLE AND RED SCALES 


105 


trees in a grove. Scales identified as 
males were not counted, but all female 
scale and those young ones unidentifi- 
able as males were recorded as to 
whether they were in first stage ( a newly 
scuttled scale prior to first molt), second 
stage (a scale between first and second 
molts), or third stage. The inclusion of 
unidentifiable males results in excessive 
numbers of scales in first and early .sec- 
ond stages, but the data are still readily 
interpretable. The female .scale's in third 
stage wc're further subdivided into those 
which were immature or not yet laying 
('ggs and those which were mature and 
wen' laying eggs. From these counts a 
pe'rccnt figure for each stage was com- 
puted. The percentages were then ar- 
rangt'd chronologically and averaged for 
a given short period of time (usually less 
than 2 wcc'ks). Th(' averages w('r(' made 
without regard to geographical location 
and are pn'sented for purple scales in 
Table 1 and for Morida rc'd scales in 
Table 2. The number of groves sampled 
for each a\'erage is also shown. Scale 
counts were usual I v made on matun' 
foliage and thus young leaves were 
avoided when samples were taken. Be- 
caii.se of the pronounced flush of growth 
in the spring of the year, counts were 
made on old loliage up to a certain date 
and then from that time one, spring 
flush growth was selected for scale 
counting. This change is indicated in 
the tables and also in the graphs which 
appear below. 

Both purple scak' and Florida red 
scale show similar changes in the percent 
of .scales in any given stage as a function 
of time. In order to explain these 
changes, the counts of purple scales 
made in one grove near Lake Alfred are 
shown for a period of 58 days in Fig. 1. 
On May 26, 1948, 45 percent of the 


scales were in second stage, 29 percent 
in first .stage, and 13 percent in both im- 
mature and mature third stage. By June 
1 the number of second stage scales had 
increased and all others had decreased. 
Then, as the percent of second stages de- 
creased, the number of immature third 
stages increas('d. This would be ex- 
pected, as the scales in second stage 
wer(‘ then becoming third .stage .scales. 
The increase in immature third stages 
was followed closely by an increase in 
egg-laying females. By June 23, most of 
the scale population was in third .stage. 
At this time, many eggs were being laid 
and a period of crawler activity was be- 
ginning. Consequently, the number of 
first stage scales began to increa.se. On 
July 23 a majority of the population was 
in fir.st stage. The reason for the up- 
swing of second stage scales between 
June 23 and July 8 is not understood at 
the' present time. It may be typical of 
the expected changes or it may be due to 
an error in sampling technique. In any 
case, the* general trends appear to be 
regular and a definite sequence is 
demoustrabk'. Data on Florida red 
scales show that similar changes take 
place, but that the life cycle is .shorter 
than for piiq^le scales. 

In order to simplify the graphic pre- 
sentation of the data in Tables 1 and 2, 
the percent of scales in first and second 
stage is combined and only this figure 
is shown for purple .scales in Fig. 2 and 
for Florida red .scales in Fig. 3. In .some 
in.stances no counts were made during 
critical periods, and estimated changes 
are shown by means of broken lines. It 
is believed by the authors that these esti- 
mates are accurate and that they repre- 
sent actual populations changes. The 
peaks in Figs. 2 and 3 are dated and rep- 
re.sent periods when most of the scale 
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population was in first and second stage. 
As would be expected, these periods fol- 
lowed times of maximum oviposition. If 
the percent of scales in mature third 
were also plotted on these graphs, it 
would be found that maximum oviposi- 
tion periods coincide with a minimum of 
scales in first and second stage and that 
they precede the increas(\s in first and 
second stages shown in the graphs. 

The graphs demonstrate that there 
were definite' and n'latively regular 
cycles for both species of scales, and 
strongly suggest the possibility that such 
|)()pulation changes coxM be anticipated 
several weeks in advance. In both 1947 
and 1948, the initial ovi])osition jjeriods 
ior both species of scale coincided with 
tli(' approximate time of the onset of 
bloom. Similar observations have been 
made by the authors in previous years. 
Although the ('xact reasons fV)r this phe- 
nomenon ar<' not fully understood, it ap- 
pears that winter temperatures may pro- 
duce a leaxening effect such that the 
scales grow N cry slowly, lay a minimum 
of eggs, and the few (*ggs that an' laid 
hatch only after long intc'rvals. Thus, 
the winter ends witli tlu' bulk of the 
scahi population either laying eggs or 
about to lay eggs, but with little hatch 
occurring. Apparently the weather 
cycle which causes a tree to grow and 
bloom in the spring also causes the in- 
festing scab' population to grow and to 
increase the rate of oviposition. As a 
result, periods of bloom and spring ovi- 
position of the scales tend to coincide. 

Following the spring oviposition 
period in 1947, there were only two more 
pronounced oviposition periods for pur- 
ple .scales. One was about July 1 and 
the other about September 1. Thus, 
1947 corresponds to the periods noted 
by Watson (4), and 1947 was a year 


with a relatively normal blooming date. 
In the case of red scales, there were 
three additional oviposition periods, 
which is one more than for purple scale. 
For both species of scales, there was a 
slight increase of young scales in late 
January 1948. It is possible that this 
period was comparable to the pro- 
nounced oviposition period shown dur- 
ing the warm period in early January of 

1947, but that the 1948 period was an 
abortive one due to the cool weather 
which occurred in that year. 

The 1948 growing season was charac- 
terized by an early flush of spring 
foliage, an early bloom, and also an 
early time for scale crawlers to appear 
in large numbt'rs. Post-bloom sprays 
were applied in some' areas prior to 
March 15. This was a month earlier 
than in 1947 and is quite comparable to 
the spring of 1946 when crawler periods 
occurred in late March. As a result of 
the early spring in 1948, the second 
generation of both red and purple scales 
occurred in late May and early June, 
respectively, and by October both spe- 
cies had produced one more generation 
than in 1947. This represents a similar 
situation to that which occurred in 1946. 
Thus, it may be expected that the gen- 
erally heavy scale infestations which 
started with an extra generation in 1946 
due to an early spring and late fall, and 
which have continued through 1947 and 

1948, may well continue into 1949. 

One abnormal fluctuation of red scale 

in Fig. 3 can be explained. According 
to the graph, it appears that in Febmary 
1947 there was a response to an oviposi- 
tion period. The rise in the percent of 
scales in first and second stages was ac- 
tually caused by another set of circum- 
stances. The severe freeze which oc- 
curred in early February 1947 resulted 



FIGURE 3 

Changes in the Peb Cent of Florida Red Scales in First and Second Stages During a Two Year Period 
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in the elimination of practically all first 
stage and mature third stage scales. This 
left the majority of the scales in second 
stage, which shows as an increase in 
young scales on the graph. 

For both species, the time* between 
oviposition periods was shortest during 
th(? .summer months. It may be calcu- 
lated at about 8 weeks for purple and 6 
weeks for red scales. (Cooler weather in 
th(‘ fall or winter materially lengthened 
the period betwec'n oviposition periods. 

liefon' completely accurate forecasts 
can be made for any given citrus area, 
further study of weather relationships is 
(\ssential, as well as a closer examination 
of the exact manner in which the percent 
of a giv(*n stage changes from day to 
(lav. In addition, the po.ssibility that 
population changes may be slightly dif- 
lerent in the widely separated citrus 
arcxis oi Florida must be considered, 
llowexer, the basic information aln'ady 
available sliould make it possible to fore- 
cast with some degree of certainty the 
a])pro\imate times when scale popula- 
tions will be largely composted of young 
insects. This information should help 
the indi\ idual grow(^r or the production 
manager to better time oil .sprays in 
heavily infested groves. The forecasts 
will, of necessity, be limited in scope, 
bnt it is hoped that additional experience 
will rend(T them ever more n.seful. 


Summary 

Actual populations changes for both 
purple scales and Florida red scales are 
shown by means of graphs for the period 
September 1946 to October 1948. The 
changes in the percent of scales in a 
given stage appeared to be similar 
throughout the citrus producing areas of 
Florida. Florida red scales averaged at 
least one generation more per year than 
did purple scales. Both .species had ini- 
tial periods of oviposition which coin- 
cided approximately with bloom time in 
the springs of both 1947 and 1948. Ovi- 
position periods follow one another in 
regular secpience, and it is concluded 
that for(‘casting of periods when the bulk 
ol the scales are in first and second 
stages should bc' practical for the 1949 
season, 
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EFFECT OF METHODS OF APPLICATION ON COPPER, 
SULFUR, AND OIL DEPOSITS OBTAINED BY 
SPRAYING AND DUSTING 


C:. H. Stearns, Jr., W. L. Thompson and 
J. T. GRiKFniis 
Citrus Experiment Station 
Lake Alfred 

The problem of applying spray and 
dust materials to citrus is an important 
one. The effectiveness of any given ap- 
plication may l^e determined not only by 
th(' amount or kind of materials used, but 
also and probably of greater importance, 
by the thoroughness of the application, 
Th{‘ data presented below were collected 
from a series of different experiments. 
They emphasize* the* fact that initial aver- 
age deposit is not always a CTiterion of 
the effectiveness of the treatment, and 
that control is dependent upon compU'te 
coverage and thoronghnc'ss ot applica- 
tion. 

(Jopj'ER Deposi ts 

Two experiments concerned with cop- 
per are reported below. One was de- 
signed to study melanose control on 
grapefruit trees. It compared the effec- 
tiveness of several proprietary copper- 
oil emulsions with a bordeaiix (3-3-100) 
spray and with a copper oxychloride 
material. The plots were randomized 
and in du])licate. They were sprayed on 
April 28, 1947. The copper oils and the 
copper oxychloride were used at the cop- 
per equivalent of a 3-3-100 bordeaux and 
the oils at 1.3 percent actual oil. The 
gallons applied per tree were essentially 
the same and all sprays were applied 
with conventional pressure spray equip- 


ment. Copper deposits were determined 
on the foliage as soon as the spray had 
dried and at the end of 6 weeks whicli 
period is usually considered the critical 
one for melanose infection. The fruit 
was picked and graded for melanose the 
following March. 

The results as shown in Table 1 indi- 
cate that a highest amount of copper was 
deposited on foliage by the copper-oil 
emulsions and that following this type of 
application more copper remained dur- 
ing a longer period. It appears that 
the aserage amount of copper pres(*nt 
on the foliage* may not be the* most im- 
portant factor in controlling melanose, 
since no better melanose control was af- 
fected by the use of the copper-oils, and, 
in fact, the best control was obtaiiU‘d 
with the copper oxychloride* material 
wh(*re there was le\ss ce)pper initially anel 
throughout the critical perioel. 

In the second experiment se)me plots 
of e)range' trees were sprayeel with basic 
ce)pper sulfate and wettable sulfur and 
e)thers with a pre^prietary copper-oil (at 
copper ecjuivalent e)f a 3-3-l(K) bordeaux 
and 1.3 percent oil). This experiment 
was originally designed as part e)f a scale 
insect study. Hewever, due to an in- 
crease of purple mites {Paratretramichus 
citri) copper deposits were checked 6 
months after the application. Results are 
presented in Table 2. As in the experi- 
ment described above considerably more 
copper was retained on those plots which 
were sprayed with copper-oil. The pur- 
ple mite infestation was considerably 
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TABLE 1 

C()Pi*EH-()!L Versus Copper-Wettable Sulfur Sprays on Grapefruit 




Chopper Deposits 

mcg/cm " 

Percent No. 1 

Mat(*rial ' 


April 28 

June 9 

Fruit* 

Neutral Copper’’ 


4.7 

1.3 

71.7 

Bordeaux (3-3-100) 


5.0 

1.8 

60.5 

C()pp(‘r Oil A 


7.3 

5.7 

60.9 

Copper Oil B 


6.7 

5.0 

57.8 

Copper Oil C 


5.5 

3.9 

61.5 

Copper Oil D 


7.0 

3.8 

56.5 


* Dilutions made on basis with metallic cop- ’ Figures obtained from Dr. R. F. Suit, 
per content eontained in 3-3-100 Bordeaux. Pathologist, Citrus Experiment Station. 

“ A copper oxychloride material. 


TABLE 2 

A CoRREr.ATION BETWEEN Coi'PER DEPOSITS ON LeAVES AND PimpI.K MiTE INFESTATIONS 
6 Months After the Copper Applic:ations 


Plots 

Copper Spray 
Combinations 
Applied May 6 

Dates of 
Summer 
Oil Sprays 

Copper Deposit 

On Foliage meg/enr 
Av. 

Percent Leavt's 
Infested with 
Purple Mites 

Av. 

5 

23 

Coppt*r-W. Sulfur' 

— 

1.6 

1.9 

1.8 

10 

6 

8.0 

2 

20 

Copper-Oil’ 

— 

3.7 

3.0 

3.4 

67 

51 

59.0 

8 

26 

Copper-W. Sulfur 

June 3 

1.7 

2.7 

2.2 

23 

27 

25 

1 

19 

Copper-Oil 

June 16 

3.7 

4.3 

4.0 

73 

55 

64 

12 

30 

Copper-W. Sulfur 

July 14 

2.5 

1.2 

1.8 

2 

10 

6.0 

3 

21 

Copper-Oil 

July 14 

3.3 

4.1 

3.7 

64 

63 

63.5 

13 

21 

Copper-W. Sulfur 

Aug. 4 

2 

1.8 

1.9 

1 

1 

1 

4 

22 

Copper-Oil 

Aug. 4 

5 

4.7 

4.8 

11 

11 

11 


’ Neutral copper ( 34% metallic Cu ) 3 — “ Proprietary copptT oil emulsion To) 2 gal- 

100-f- wettable sulfur 12/«— 100. Ions — 100. 
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higher on the copper-oil sprayed plots, 
and only the August 4 oil spray seemed 
to have materially reduced the purple 
mite infestation. No reason for the 
l>iiild up of purple mites can be deduced 
at this time, but this experiment appears 
to substantiate field observations which 
indicated that purph* mite infestations 
in the fall of the year often follow spring 
applications of copper-cnl sprays. 

Sulfur Deposits 

In January of 1948 an experiment was 
prepared to study different methods for 
the application of sulfur. Three types 
of dusters were compared with the Speed 
Sprayer (Model 36) application. The 
conventional two-tube duster and the 
Master Fan Duster were operatc'd at ap- 
proximately 3 miles per hour while the 
third type, the airplane, was flown at 
about 75 to 80 miles per hour. The Speed 
Sprayer with the double-head attach- 
ment was driven at a speed of 1.3 mik‘s 
per hour. The materials were applied to 
l)oth sides of the trees by all applicator 
equipment except by the airplane which 
was flown over the top of each row of 
trees. The amounts of sulfur applied 
by the various applicators varied be- 
tween 1.4 and 1.6 pounds per tree. The 
data on materials used, the deposits of 
sulfur obtained, and the rust mite con- 
trol are recorded in Table 3. The final 
analysis of sulfur depo.sits was made 33 
days after the application while the 
final rust mite inspections were made 
81 days after the application. 

CoinmcTcial control of rust mites was 
obtained with all applications. How- 
ever, the wSprays gave better results than 
the dusts. After 81 days the range of 
infested leaves on sprayed plots was 
from 2 to 6 percent while a range of 5 to 
21 percent was obtained in the dust 


plots. This difference can be partially 
explained by the fact that the sulfur was 
distributed over both the upper and 
lower surfactis of the leaves when ap- 
plied as a spray, wliereas when applied 
as a dust, a high percentage of the sulfur 
was on the upper leaf surfaces. There 
was no correlation between th(* average 
amounts of sulfur deposited and the rust 
mite control obtained since the average 
amounts of sulfur deposited by the dust 
were as great or greater than those de- 
posited by the sprays. Therefore, dis- 
tribution and coverage of 'be tree with 
sulfur appeared to be the most important 
factor governing rust mite control. 

In another experiment the uniformity 
of the sulfur deposited was detfuinined 
where various methods of application 
were used. The Speed Sprayer with an 
average sulfur dt*posit of 61 gave the 
lowest standard deviation of plus or 
minus 16 while the Master Fan Duster 
with an average sulfur deposit of 72 gave* 
a .standard deviation of plus or minus 24. 
The conventional duster gave the high- 
est av('rage sulfur deposit, but had the? 
highest standard deviation which was 
plus or minus 56. The above results in- 
dicated that more uniform amounts of 
sulfur were dejposited by the Speed 
Sprayer than by the dust applicators and 
therefore also suggest that distribution 
and coverage of the foliagt' is more im- 
portant than the average amount of 
sulfur deposited. 

On. Deposits 

Type of Spray Guns and Disc Size. A 
comparison of double Boyce guns (2 
nozzles) with the broom guns (4 noz- 
zles) was made using the same spray 
machine, spray crew, pressure, water, 
and sources of oil. The sizes of the 
spray discs, however, were varied. The 
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' Conventional cluster— double fle\ible tube t\'pe. * DN— dinitro-o-cyclohexyl phenol. 

® Steannan PT 17. ' Neotran— bis (P chlorphenoxy ) methane. 

^ \V. sulfur— vvettabic sulfur. • DX and Neotran used for purple mite control. 
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TABLE 4 

Oil Dkposi'is Hemiltin(, fhom the Usk of Different Sphay Guns and Disc Size at 

County Ghove. Foht Piekce 


Type of Spray 

Size 

Gun 

ol Disc 

Brooin-4 Noz. 

5’s 

Broom-4 Noz. 

o’.s 

Doubli' Boyce 

5’s 

Double* Boyce 

5's 

Double Boyce 

7’s 

Double Bovc(' 

7\s 


trees sprayed were fairly uniform and 
averaged around 17 to 18 feet high. 
About two- thirds of the spray was ap- 
plied from the inside of the canopy of 
the trees. The samples for detennina- 
tion of oil deposits were collected as soon 
as the trees were dry. The results as 
shown in Table 4 indicate that the dou- 
ble Boyce guns fitted with 5/64 in. and 
7/64 in. discs produced higher oil de- 
posits in the top parts of the trees than 
did the broom guns fitted with 5/64 in. 
di.scs. The results further show that with 
double Boyce guns the larger size discs 
deposited more oil in the tops of the 
trees than did the smaller size. These 
differences can be explained by the fact 
that the double Boyce gun could be 
regulated to deliver a wide mi.st or a 
narrow stream with more force while 
the broom guns only deliver a wide mist 
which does not have enough force to 
properly de‘liN'er the spray to the top of 
the tre(\ These results partially confirm 
('arlier work of Thompson ( 1 ) who made 
a .study of the tvpes of sj^ray guns and 
determined the relative efficiencies by 
scale-counting methods. 

In connt*ction with the above experi- 
ment a survey of actual commercial ap- 
plications of oil sprays was made in an 
area where the broom guns were in gen- 
eral use. The types of spray machinery 


Oil IX'posit incg/cTir 


Lower C 

anopy 

Top 

Canopy 

42 



39 

56 

46 

37 

30 

48 



25 

48 

50 

42 

45 

o-i 

52 

46 

54 

0.5 

56 


varied and this factor was not considered. 
However the types of spray guns, the 
disc sizes, and the resuUmg oil deposits 
are included in Table 5. In general, 
low amounts of oil were deposited in the 
top parts of the trees, and in most cases 
this was not the fault of the* spray crews, 
but was due to the failure of the broom 
guns to deliver a sufficient amount of 
material to the toj) portions of the trees. 

Rate of Travel of Speed Sprai/er 
(Model 36), The efficiency of the Speed 
Sprayer eejuipped with the single^ side or 
*V)il-head'' attachment was studied by 
operating the machine at speeds of 0.8, 
1,2, and 1.6 miles per hour and then de- 
termining the amounts of oil deposited 
inside the canopy of the tree in three 
positions: on the oiisides which art' ad- 
jacent to the sprayer; the offsides which 
are perpendicular to the direction of 
travel; and the top. The trees sprayed 
were fairly uniform in shape and were 
18 to 20 feet high. The gallonage de- 
liveiT'd to each tree was approximately 
the same and was obtained by adjust- 
ment of the number of jets in the .spray 
head. The plots were selected so that 
very little spray delivered to the trees 
at one speed would reach trees sprayed 
at another speed. The results as shown 
in Fig. 1 indicate that as the operating 
speed of the sprayer is increased the 
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Oil Dei’omts from Various (tROVes Sprayed by Different Operators and CiuowERs jn the 

Fort Pierue and Vero Bf:ach Area 


Grow 

Typo ol 

Size 


Oil Deposit 

meg/em 

NiimiKT 

Spray (am 

ol Di.st' 

Lower Canopy 

Top Canopy 

1 

Br()()ni-4 Noz. 

3 4 

33 

26 

— 

2 

Bro<)in-3 Noz. 

4’s 

65 

61 

30 

3 

Br()oni-4 Noz. 

4’.s 

41 

42 

— 

4 

Bro()ni-3 Noz. 

3 & 4’s 


36 

— 


Single 

4 


36 

— 

5 

Broom-3 No/. 

4’s 

46 

56 

37 

6 

Broom-3 No/. 

3’s 

30 

52 

42 

7 

Broom-4 No/ 

3 & 4’s 

61 

80 

35 

S 

Broom-4 Noz 

4 & 5’s 

47 

42 

6 

:i 

Spc'ed SpraycT 

6/64 

44 

40 

20 

10 

Spec'd Spraver 

6/64 

70 

63 

— 



Figure 1. The effect of operating speeds of the ^^Speed Sprayer,'" Model 36, on oil deposits 
on the inside canopy of tree. 
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amounts of oil deposited on the inside 
canopy and in the top decrease in spite 
of the fact that the same relative gal- 
lonage was delivered to the trees at the 
different operating speeds. 

Summary 

More copper was deposited initially 
and more was retained over a period of 
time where copper-oils were applied 
than where bordeanx (3-3-100) and a 
copper oxychloride material were ap- 
plied. There was no correlation between 
average amounts of copper deposited 
and resulting melanose control. 

Distribution and coverage are more 
important criteria for control of rust 
jnites than initial average amounts of 
sulfur deposited. Sulfur sprays applied 
by the Speed Sprayer gave better con- 
trol of rust mites than did sulfur dusts 
applied by either ground dusting ecjiiip- 
ment or by the airplane. More uniform 


amounts of sulfur were deposited by the 
Speed Sprayer than by the ground dust- 
ing equipment. 

Double Boyce guns equipped with 
5/64 in. and 7/64 in. .spray discs gave 
higher oil deposits in the top parts of the 
tree than did the broom guns with 5/64 
in. discs. Higher oil deposits in the top 
parts of trees were obtained with 7/64 
in. discs than with 5/64 in. discs when 
both were used in double Boyce guns. 
The aEnounts of oil deposited on the in- 
side canopy of the tree and in the top 
were decreased as operating speed of the 
Speed Sprayer was increased from 0.8 
to 1.6 miles per hour although the gal- 
lonage applic'd per tree was approxi- 
mately the same. 

I arjci^ ATUJUO Cl rj<j3 

1. Thompson, W. L. Results of different 
iin‘tlu)ds of oil applieation for llu' eontrol 
of scale ins(‘cts on eitius. Vroc. Fla. 
State Hart, Soc. 51. 109. 1938. 


STATUS OF PARATHION AS AN INSECTICIDE 
FOR FLORIDA CITRUS 


W. L. Thomj’son, C. 11. Stearns, and 
J. T. Griffitos 
Citrus Experiment Station 
Lake Alfred 

At the 1947 meeting of the Florida 
wState Horticultural Society, Thompson 
and Griffiths (3) stated that of the 
newer insecticides which were being 
tested diethyl p-nitrophenyl thiophos- 
phate, THIOPHOS 3422, or parathion 
looked promising as a scalicide. Para- 
thion has been accepted as the common 
name for this material, but it is being 
sold under various trade names. This 
paper is a progress report on some of the 


experimental work which has been done 
with parathion during the past year on 
the control of scale insects and mites 
infesting citrus trees. Parathion was 
used in the form of a wettable powder in 
all experiments. 

Amounts. Parathion will kill purple 
and Florida red scale, but the minimum 
amount to use for effective control has 
not been definitely determined. Results 
of preliminary tests indicated that .5 of a 
pound of the active ingredient per 100 
gallons WQuld be necessary for a maxi- 
mum kill of purple scales, but more 
recent experiments showed that an 
amount between .15 and .30 pound per 
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100 gallons might be sufficient. There 
has been a consistently higher percent- 
age of kill with 0.5 Ib./lOO gal. than with 
lesser amounts. Nevertheless, some^very 
effective control has been obtained with 
the lower concentrations. In seven dif- 
ferent experiments, the leaf infestation of 
purple scales was reduced with parathion 
at 0.5 Ib./lOO gal. on an average of 96 
percent with a range of 92 to 99 percent, 
in five experiments, parathion at 0.3 
lb./ 100 gal. reduced the scale infestation 
on an average of 91 percent with a range 
of 79 to 99 percent. Wlu're 0.2 Ib./lOO 
gal. was used in two experiments, the 
infestation was reduced 84 percent in 
one instanc(' and 99 ])ercent in the other, 
and where .15 Ib./lOO gal. was used, 
there was a reduction of 75 percent and 
90 percent, An oil emulsion, at 1.3 per- 
cent actual oil, was used in five ol these 
exjH'riments and this caused an average* 
reduction of 80 perc(*nt with a range of 
56 percent to 94 percent. 

Florida red scales wore as eflectisely 
controlk'd as purple scales with para- 
thion, but fewer experiments were con- 
diict(*d for red scale control. 

Conipafibilittj. Parathion was tested 
with most of the materials used in sprays 
applied to c'itrus trees. It was u.sed in 
combination sprays containing wettable 
sulfur, neutral comjxnmds of zinc 
and copper, DN ( dinitro-o-cyclohexyl 
phenol ) , N eotran ( bis ( chlorophenoxy ) - 
methane) and borax. It was also tested 
in sprays containing zinc sulfate and/or 
manganevSe sulfate which were neutral- 
ized with hydrated lime. According to 
the manufacturer, parathion should not 
be used in strongly alkaliix* .solutions. 
Consequently, the minimum amount of 
lime was used to neutralize zinc sulfate 
and manganese sulfate. Where zinc 
sulfate was used, the hydrated lime was 


lused at a ratio of 1 part of lime by 
weight to 3 parts of zinc sulfate. Where 
zinc sulfate and manganese sulfate were 
mixed in the* same spray, the hydrated 
lime was added at a ratio of 1.1 pound 
to 3 pounds of zinc sulfate, plus 3 pounds 
ol manganese sulfate or an approximate 
ratio of 1 to 5. Parathion was used at .5 
pounds per 100 gallons in all of the 
combination sprays. They were applied 
on pineapple orange trees as dormant 
sprays and on grapefruit trees as post- 
bloom sprays. 

Satisfactory control was obtained in 
all of the plots where the dormant com- 
bination sprays were applied (See Table 
1). Six weeks aftcT the dormant com- 
bination sprays had becai applied there 
was an average reduction of 89 percent 
of infested leaves compared to a 58 per- 
cent reduction where an oil emulsion 
had been apj)lied, and a 42 percent in- 
crease of iuf(*st(*d leaves in the un- 
s|)rayed plots. Satisfactory control was 
also ol)tained with tlx* parathion in com- 
bination sprays at post-bloom time. A 
93 percent reduction ol leaves infested 
with pinple scale was obtained where 
parathion was included in a combination 
sj)rav containing a neutral copper, zinc 
sulfate, lime*, borax, Neotran and wetta- 
ble sulhir. Such a combination would not 
be practical with an oil emulsion. In the 
same ex]:)eriment, where a combination 
copper-oil emulsion at 1.3 percent actual 
oil was used, the infested leaves were 
reduced 84 percent. In August or about 
5 months after the spray another ex- 
amination of leaves was made and the 
degree of reinfestation was about the 
same in plots where parathion was used 
as in plots sprayed with an oil emulsion. 

T irnin^. Definite recommendations 
for the timing of parathion sprays for 
scale control cannot be made at this 
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TABLE 1 

CONTHOI. OF PuUPLli Sc^Al.K WHEHK PaHATHION WAS COMBINED Will! OtHEH 
Materials used as Sprays on Citrus 


Matc’rials in Pounds pt*r 100 (Gallons 

Parathion Exprussod as Active* Ingredients 

Sprays Applied Fi'bruary 6, 1948 

Percent Decrease 

Of Inf(*sted Leaves 
Alter Sprays 

6 Weeks 21 Weeks 

Percent 

Fruit 

Infested at 
Stem-End 

28 Wt‘eks 

Parathion .3, wettable sulfur io 

79 

64 

25 

Parathion .4, wettable sulliir 10 ^ 

91 

70 

10 

Parathion .5, wettabh* suHur 10 

98 

83 

9 

Parathion .5 

95 

89 

10 

Parathion .5, wettabh* sulfur 10 DN 2/3' 

Parathion .5, /ine sulfate 3, linie 1, wettable 

87 

57 

5 

sulfur 10 

81 

'4 

9 

Parathion .5, basic copper 3', wettable sulfur 10 

98 

58 

22 

Parathion .5, basic chopper 3, wettable sulfur 10 
Parathion .5, basic coppt'r 3, neutral zinc 2, w(*ttable 

88 

6 

6 

sulfur 10 

Parathion .5, zinc sulfatt* 3, manganese* sulfate 3, 

96 

88 

• 

lime 1.1, wettable sulfur 10 

87 

52 

11 

Oil emulsion (1,3V actual oil in dilute spray) 

58 

77 

25 

No treatment 

4-42 


56 


' DN=:4()5ir’- diiiitro-o-c yclohow I plipiiol. No mord. 

■ Basic copp(T.=:34% iiR'tallu* coppci. 


time, b\it results obtained to date iiidi- 2). Whitefly control was somewhat 
cate that for seasonal control the sum- more satisfactory where the applications 
iner applications were the most satisfac- were made on either August 2 or August 
tory. By Octobcn* 1 there was a higher 31 than where they wen^ made on 
percentage of infested leaves where June 28. i 

either a dormant or a post-bloom para- Apparently the timing of parathion 
thion spray had been applied than on sprays will not delay the degreening of 
plots sprayed between June 28 and fruit since grapefruit from trees sprayed 
August 31. Excellent control of purple with parathion generally colored sooner 
and red scale was obtained with ().5 lb. than fruit from oil-sprayed trees. In one 
of parathion plus 10 lbs. of wettable .sul- expeTimeiit a set of duplicate plots was 
fur per 100 gallons where this was sprayed with parathion on October 1, 
applied on duplicate plots on June 28, and another set of plots was sprayed with 
August 2, and August 31, respectively, an oil emulsion. On October 4, or 3 
Adjacent plots were sprayed with an oil days later, samples of fruit were picked 
emulsion (1.3 percent actual oil) on the and placed in the coloring room. After 
same dates, but the control of scale on 54 hours in the coloring room, 94 percent 
those plots was not as satisfactory as of the fruit was well to fairly well colored 
where parathion was used. (See Table from the parathion sprayed plots com- 
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pared to 46 perec'iit colored to the sainc‘ 
degri'e from the oil sprayed plots. At 
tlu' end of a 72-hour period in the color- 
ing room only 68 percent of the oil 
sprayed fruit had colored (See Table 2). 

The relationship of the timing of para- 
thion sj^rays to the percc'iit soluble solids 
in fruit has not been definitely deter- 
mined, but according to some unpub- 
lished preliminary data of J. W. Sites' 
there was no indication that parathion 
preventc^d the formation of maximum 
solids where it was applic^d in June, 
August, or October. 

It seems possible that parathion may 
be used at any time of the year as lar as 
any effect on the tree is concerned. How- 
ever, until more information is obtained, 
it is advisable not to spray trees with 
fruit on tluan. Where the fruit has been 
picked, a dormant application may be 
made. This should be followed with a 
1.3 percent oil emulsion spray during the 
summer or ])arathi()n may be u.sed again 
if it is found that it can b(' applied with 

' Asmh lalf lloitu'iiUunst .U llir (Jitnis I'Apt'Jiinoiil 
Slalioii, 


safety. ExpcTiinentally, a hea\y infesta- 
tion of purple scale was reduced to a 
minimum where parathion was com- 
bined with compounds of zinc, copper, 
and wettable sulfur in a post-bloom 
spray and followed in July with a para- 
thion-wettable sulfur spray. 

Purple Mite control with parathion 
was not as satisfactory as with some 
other mitieides now in use. It killed a 
high percentage of the active mites, but 
reinf ('Station occurred within a short 
period of tiuK' after the application. 
Four days after a Febr* ary spray was 
made, only a few purple mites were ob- 
served, but within 17 days reinfestations 
were a])parent in 6 of the 7 plots where 
no oth('r mitieide was used. The period 
of control was much longer when* either 
DN or Nc'otran was iiieluded in the 
spray or where an oil emulsion was used 
(S('e Table 3). A NovembtT a])pliea- 
tion of parathion was not as ('ffective as 
the sprays applied in February. In th(' 
November experiment there was a higher 
percentage of inh'stc'd leaxes wlu'n thc‘ 
sprays were' applied than existed in Feb- 


4 ABLE 3 


Buiu'i.h Miiii Coni HOI. on I 

Eu.imhS ExrHKSSl<.l) PliUCHN I OI 

Sphaxkd Fkb. B, 

hM'.Arri.i, 

• InFHS’IKI) 

1948 

(j)hAN(.I'S 

Li-.'Wi'.s 



MatcTiiiLs j)pi 100 (ialloiis 

Pi e-Spiav 


Post Spiay 


Parathion Exprossod as Arlive Ingrc*du*nts 

1-22 

2-10 

2-23 

3-13 

Parathion .3 Ills.— W. Snlfiir 10 llxs. 

12.5 

2.5 

6.3 

15.0 

J’arathum .4 lbs.— W. Snlhir 10 lbs. 

6.2 

0 

13.8 

10.0 

Parathion .5 lbs.— W. Siiltur 10 lbs. 

8.8 

0 

12.5 

34.0 

I^irathion .5 lbs. 

6.3 

0 

8.8 

13.0 

Parathion .5 lbs.~\\'. Sullnr 10 lbs. DN 2/3 lbs. 

16.3 

0 

1.3 

5.0 

ParatJnon .5 lbs.— W. Sulfur 10 lbs.— Nootiaii 

13.8 

0 

0 

6 

Parathion .5 Ibs.-Copofihn 3 Ibs.-W. Sullnr 10 lbs. 

25.0 

2.5 

21.0 

24.0 

Parathion .5 lbs. — ZnS04 3 lbs.— MnS 04 3 lbs.— 
Lime 1.1 lbs. — W. Sulfur 10 lbs. 

20.0 

0 

0 

4.0 

Oil Emulsion ].3y^ Actual Oil 

20.0 

0 

2.5 

9.0 

No Treatment 



53.1 

44.0 
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ruary which may have l)een a factor in 
the lower percentage of control. How- 
ever, the control obtained with either 
DN or Neotran was more satisfactory 
than where parathion was used. (See 
Table 4). 

Rust Mites were killed with parathion 
but the periods of control were of short 
duration. Nine days after th(‘ applica- 
tion there was a definite reduction, but 
within 24 days the trees were reinfested 
to a marked degree as compared with the 
slight reinfestation where wettable .sulfur 
was used (See Table 4). 

Other Insects. Cloudy-winged white- 
fly was controlled with parathion to 
about the same degree as with an oil 
emulsion. Neither of the June 28 appli- 
cations of parathion or oil emulsknis was 


as effective as August 2 and August 31 
applications (See Table 2). 

Citrus meal bug infestations were ef- 
fectively rc'duced. On April 19 an ap- 
plication of parathion at .5 pounds per 
100 gallons was made on 5 orange trees. 
At that time 100 percent of the fruits 
examined w('re infested with mealybugs 
under the calyx. On June 9 when the 
Final examination was made, 98 percent 
of all fruits within reach were free of 
mealybugs on the sprayed trees as com- 
pared to 2 percent of mealybug-free fruit 
ou 10 untreated trees on each side of the 
sprayed ones. On the sprayed trees, the 
spring flush of foliage was free of “.sooty 
mold" which also indicattnl the absence 
of mealybugs while there was an abun- 
dance of it on the unspraved trees. Ou 


TABi.E 4 

Finna.K Miti*. and Husi Mitic Control 
SpraM'J) Non'kmbeh 14, 1947 
Figuics l^\pi(‘ss PtTtt'nl liifc\st(‘(l T.oaves 


Dilutions rr 


Purple 

Mite 


— 

Rust 

Mit(' 

— — . 

I^Hiucls p<‘r 

IVe- Nov. 25 

Dee. 19 

|an 22 

Pre- 

Nov. 25 

D(‘e. 19 

Ian. 22 

100 Gallons 

Spi a\ 




Spray 




Parathion 2.0 

9 

0 

10 

27 

50 

8 

43 

16 

Parathion 2.0 

10 

9 

20 

20 

58 

5 

39 

34 

Parathion 2.0 

20 

2 

24 

31 

43 

5 

35 

17 

4’oxaph(Mi(' 2.05 

41 

*> 

to 

43 

60 

11 

29 

30 

Neotran 2.0 

48 

2 

5 

8 

70 

4 

88 

20 

N(‘otran 2.5 

11 

0 

0 

4 

55 

10 

47 

12 

Neotran 2.0 

1 

0 

0 

1 

15 

1 

12 

1 

W. Sulfur 10 0 









Neotran 2.5 

1 

0 

0 

2 

52 

3 

4 

2 

W. Sulfur 10.0 









DN .60 

2 

0 

1 

.■» 

• > 

50 

12 

41 

24 

DN .66 

55 

0 

0 

2 

40 

1 

7 

0 

W. Sulfur lO.O 









W. Sulfur 10.0 

15 

20 

35 

51 

48 

2 

19 

3 

No Tnuitnient 

9 

9 

13 

17 

42 

59 

92 

87 

J^irathion = 25% wettable 



DN : 

- 40% 

Wrttablf 

clinitro-o- 

eyelohexyl 


W. Sulfur rr 90% Wt'ttable Sulfur phenol 

Toxaphene ~ 33% Wettable Chlorinaterl Neotran — 40% bis( P-elilorop]u*no\y ) rneth- 
Cainphene aiie 
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grapefruit, trees, which were sprayed on 
June 28 the control was not quite so 
satisfactory where the mealybugs had 
become massed between fruit hanging in 
clusters, but the control was much more 
satisfactory than with an oil emulsion. 
In connection with mealybug control, it 
was observ^ed that where parathion was 
used, all of the pink scavenger worms, 
Pijroderces riletji Wlsm., were killed. 
These worms are usually associated with 
mealybug and some^timc's purple scale 
infestations. The control of these worms 
would be an additional benefit .<ince 
they sometimes cat into the peel of the 
fruit and may cause considerable 
damage. 

Limited tests have been made for the 
control of cottony-cushion scale, the 
green citrus aphid and the bird grasshop- 
per (2) and in each case a fiigh percent- 
age of kill was obtained. 

It remains to be seen what effect para- 
thion will have on the biological control 
of insects and mites when whole groves 
havt‘ been sprayed. Where parathion 
was applied, many dead ladyb(‘etles were 
observed, but where an oil emulsion 
spray had been applied on trees in the 
same block very few dead beetles were 
found. However, within a week after 
the application, living beetles were ob- 
served on the parathion sprayed trees. 
The results to date indicate that neither 
Florida red scale nor purple scale have 
reinfested citrus trees any sooner follow- 
ing parathion sprays than where an oil 
emulsion had been applied. The effect 
on scale parasites has not been deter- 
mined, but apparently the parathion 
residue dissipates in a few days, and it 
seems unlikely that it will have the same 
residual effect in scale parasites that 
DDT has. Griffiths and Stearns (1) re- 
ported that appreciable amounts of DDT 


were recovered from leaves 4 weeks 
after an application; whereas, the results 
of recent experiments indicate that 80 to 
90 percent of the parathion had dissi- 
pated in about three days during warm 
weather. 

Residue Studies. In a limited number 
of analys(\s made of parathion residue on 
leaves, it was found that during warm 
weather a high percentage of it disap- 
peared in a few days. On October 1, an 
application was madt' of parathion at .5 
pound ]:)er 100 gallons on orange trees. 
A sample of leaves wa-* collected after 
the spray had dried and on each of the 3 
succeeding days samples of leaves were 
collected and analyses were made of the 
residue. Rain fell on the fourth day so 
no further analyses were made. Three 
days after the application approximately 
90 percent of the parathion had disap- 
peared on outside foliage and 80 percent 
on insid(‘ foliage. Results of other 
analyses made a month or more after an 
application showed that a small amount 
of parathion was still present but it is 
the opinion of th(' writers that the 
amount recovered a month after spray- 
ing was parathion which had be^en 
absorbed by the leaves and was not a 
surface residue. 

Analyses were made of the juice and 
peel of Parson Brown oranges to check 
on the penetration of parathion. On 
September 18, analyses were made of 
juice of the oranges picked from trees 
which had been sprayed on different 
dates with parathion at 1.0 lb. of the 
active ingredient per 100 gallons. Where 
the spray had been applied on the re- 
spe?ctive plots on March 15, April 1, 
June 1, and July 1, no trace of parathion 
was found. However, a trace was found 
in the juice of fruit from trees sprayed 
on May 1, August 1, and September 1. 



TH()MJ>SON, STEARNS. CiRIFFirilS: PAKATniON 


123 


On October 13, analyses were made of 
the peel of the Parson Brown oranges 
from the respective plots. No trace of 
parathion was found in the peel where 
the spray was applied on March 15, 
which was during the period of petal 
fall, but amounts ranging from 0.3 to 2.0 
parts per million were recovered in the 
peel where the spray was applied on 
successive plots the first of each month 
from April 1 to September 1, inclusive 
(See Table 5). 

One series of analyses was made of 
the juice and peel of grapefruit that had 
been sprayed with parathion at .5 pounds 
per 1()0 gallons on April 6 or approxi- 
mately 3 weeks after the fruit had set. 
On September 28 the juice was aualyzc^d 
and on October 19 an analysis was made 
of the peel for parathion. No parathion 
was found in the juice but small amounts 
ranging from 0.1 to 0.3 ppm were found 
in the pe<‘l. In one plot which had been 
sprayed on August 2 with ])arathion at 
0.25 pounds per 100 gallons, there was 
0.8 ppm in the peel. 

It has not been dc'termined, as yet, 
whether the small amount of parathion 
found in the peel may g(‘t into the juice 
when the fruit is processed. Before any 
recommendations can be made by the 
Citrus Experiment Station repeated tests 
must be' made for the presence of para- 
thion in the juice and peel of fresh and 
processe'd fruit. Additional information 


is also necessary in regard to concentra- 
tions, compatibility with Other materials, 
effect on predators and parasites, and the 
effect on the trt'C's under various weather 
conditions. 

Surntnary. Parathion killed Florida 
red scale and purple scale in concentra- 
tions varying from 0.15 to 0.5 pounds of 
the active ingredient per 100 gallons. It 
was effective for scale control when com- 
bined in sprays with nenitral compounds 
of zinc and copper, wettable sulfur, and 
borax. The toxicity of parathion did not 
appear to be seriously affected where the 
minimum amount of lime was used to 
neutralize zinc sulfate and manganese 
sulfate. The longest period of control of 
scale insects was obtained where the 
sprays were applied in either June, July, 
or August. No relationship was iound 
between the timing of parathion in either 
the degreening of fruit, formation of 
maximum solids in the juice of fruit, or 
shock to the trees. The active stages of 
purple mites and rust mites were killed, 
but the period of control was of short 
duration. Parathion was found to be 
toxic to mealybugs, cottony-cushion scale 
and ladybeetles. 

The residual effect of parathion on the 
leaves was of short duration. Zero to a 
trace of parathion was found in the juice 
of oranges and grapefruit, but slightly 
more was found in the peel. 


TABLE 5 

Amounts of Pahvi’iijon found in the ]uice and Peei. of’ Parson Brown Oran(;es 
Followinc; Sprays containing 1 pound of the Active 1nc;redient per 100 Gaui.ons 

Spray Dates 

Mar. 15 April 1 May 1 lime 1 July 1 Aug* 1 Sept. 1 
Parts per Juice 0.0 0.0 0.02 0.0 0.0 0.01 0.01 

Million Peel 0.0 0.3 2.00 1.0 0.7 2,0 2.0 


Dates of analyst's. Juice, September 18;Peel, October 13. 
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RECENT EXPERIMENTS ON MELANOSE CONTROL 
WITH REFERENCE TO ORGANIC FUNGICIDES 
AND DORMANT SPRAYS 


H. F. Suit 

('if ms Experiment Slat ion 
Lake Alfred 

During the past 5 years numerous new 
organic fungicides have been dt'veloped. 
Many of these have given excellent con- 
trol of diseases on tomatoes, jiotatcx's, 
apples, cherrii's, peaches, grapes, and 
odier crops. Voorhetxs (3) reported that 


.sati.sfactory for melanosi' control. Since 
Fermate and Spergon did not give .satis- 
factory control of melanose while Miller 
(1) also reported that Fermate was un- 
1946, some of the organic fungicide's 
have been included in the melanose' con- 
trol experiments each year. 

The performance of the organic fungi- 
cide's with regarel te) me'lanose' control 
has not l)e'en as geiod as was expecte'd 
from their effectiveness for the ce^ntrol 


TARLE 1— A Gompaiuson of 'niE Effectiveness of Organic: and Copimir FuNGif:iDFs for 

Melanose Conthoi.. 


Matenah 

Copofiliii 

C II copper oxide 

Choppe r compound A 

'J>i basic copper s nil ate 

Dod^e-Fhelps basic- coppcT sulfate 

Bordc'aiix mixture 

C"oppc‘r-8-(]uinolat(' 

No. 841, 2-h(‘ptadecyl5j;lvoxalidin(‘ 
Parzatc' 

Zerlatc' 

Manganexse ethylene' bisdithiocarbamate 
Nonspray ed 


Lbs. per 

PcTCC'llt 

No. 1 

Pnut 

100 C’.als. , 

1946 

1947 

1948 

2.2 

89.8 



1.0 


72 7 


1.7 

82.8 

71.7 


1.5 

86.2 



1.5 

88.4 



8-8 

88.1 

60.5 

96.2 

1 0 

56.5 



2.5 

68.5 

9.8 


2.0 


44.1 


2.0 



78.8 

2.0 



21.8 

. 


7.8 

10.6 

12.2 


‘Sprays applied. April 1, 1946; April 28, Wc'ttablc' sulfur 10-100 addc'd to all sprays for 
1947; April 2, 1948. Data record (*d: DeccTiiber rust mite control. 

28, 1946; Dc'cc'uiber 29, 1947; OctolxT 7, 1948. 
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of certain diseases of other crops. As is 
indicated in Table 1, all of the ori^anic 
fungicides tested were inferior to the 
copper fungicides for inelanost' control 
on grapefruit. The final results of the 
1948 experiment have not recorded 
but sufficient data were obtained so that 
the performance of Zerlate could be in- 
eluded in this report. 

Thc^re art' two possible reasons why 
the organic fungicides were not as ef- 
ft'ctive as had bcH'ii expected. Organic 
materials, both inst'ctieides and fungi- 
cides, are often quite specifu*. A mate- 
rial will be very toxic to out* organism 
and not to another, Furtluu', since only 
out' spray ajqolication was applied, the 
organic fungicide's might not remain 
active over as long a period of time as do 
eoppt'r fungicides. Sinct' a copper mate- 
rial functions as a nutritional as well as 
a (ungicidal spray, it will be difficult for 
an organic material to be as effective in 
the over-all program of grove' manage- 
me'iit. 

Although lliK'hle anel Kunt/. (2) hav(' 
shown that the dormant applicatieu) e)f 
a coppeT fungicielt' eliel ne)t give satis- 
factorv cemtrol of melanose, it was 


thought advisable to obtain additional 
data on this point. If a reasemable con- 
tre>l e)f me4anose ce)uld be obtained by 
aeleling the copper fungicide to the dor- 
mant spray, the after-bloemi applicatieui 
might be ediminateHl and thus reduce 
the ce)st e)f preKluction during perie)ds e)f 
le)w price fruit. 

Experiments were ce)n ducted in 1946 
anel 1947 and the elata are presented in 
Table 2. The elormant applicatie)n of a 
eeippe'i* fungiciele resulted in an unsatis- 
faete)ry ce)ntre)l e)f me'lanose e)n grape- 
fruit. The cre)p of fruit fre)in the trees 
receiving a dormant application eif a 
coppe'r fungicide showeel e'xcessive mel- 
ane)se and wenilel elefinitely not be ac- 
ct'ptable fe)r the fresh fruit marke't and 
might ne)t be usable at the canning plant. 
It is aelvisable to apply the fungiciele ac- 
cording te) the stanclard ivce)mme'nda- 
tiems te) e)btain satisfacte)rv melane)se 
ce)ntre>l; that is fre)m 1 to 8 we'C'ks after 
the fruit has st't. 

LiTERATXTHF. CiTF.l) 

1. MrLi.FH, Rau'h L. New possibilitiis in 
agricultural and hortic ultural iusccticidcs. 
Pror. Florida State II or. Sor. 57: 117- 
122. 1944. 


TABL?" 2 - A CoistPAiiisoN of rm-: Effectivf.nfss of Dormant and Posi-hloom Funojcidk 




Ai’IM.K'VTION Ft)H Mf. 

EANOSF. CoNFROl.. 


Year 


Grove 

Dat(' 

Percent No. 1 


Pruiu'd 

Application' 

PTuit 

1940 


Yt's 

li'ob. 18 

50.8 

1940 


Yt's 

April 1 

89.3 

1940 


Yes 

None 

7.8 

U)47-_No. I 


No 

F<‘b. 21 

24.0 

jc)47-^No. 1 


No 

April 28 

71.7 

lc)47_No. 1 


No 

None 

10.0 

1947-No. 2 


Yes 

Feb. 22 

34.6 

1947_.No. 2 


Yes 

May 1 

74.8 

1947__No. 2 


Yt'S 

None 

45.4 


•Spray applied compost'd of copofilm 2.2 lbs. and wt'ttabic sulfur 10 lbs. to 100 gallons. 
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A COMPARISON OF ORGANIC AND COPPER 
FUNGICIDES FOR CONTROL OF MELANOSE 
OF CITRUS FRUITS 


(A snmiiiary) 

J. F. I.. Childs 

Patlioloffist, V. S. Dept, of A^rindturc 
Orlando 

Deposits of road dust, and the inert 
ingredients of fungicides and insecticides 
have long been n^cogiiized as favorable 
to the increase of scale insect popula- 
tions on citrus foliage. Although many 
of the organic fungicides are character- 
ized by lighter deposits than the older 
inorganic fungicides, they have been 
found more specific in thedr toxic action 
towards various fungi. This specificity, 
at least of the organic fungicides tested, 
has not been reported previously to in- 
clude toxicity lor the organism (Plio- 
mopsis citri) that causes inedanose. 

Eight organic fungicides were selected 
for trial on the basis of their effective 
control of othe*r crop diseases, and were 
compared with three copper fungicides 
for control of melanose on Marsh and 
Duncan grapefruit trees in three* experi- 
ments. In gtmcral, the concentrations 
for 100 gal. of water were those 
recommended by the manufacturer 
and were as follows for each of 
the eight materials: (1) disodium 


* Rnelilt!, Geo. D., and Win. A. Kuntz. Univ. of 
Fla. Agr. Exp. Sta. Bull. 349. Melanose of citrus and 
Its commercial control. 1940. 


ethylene bisdithiocarbamate (D-14) \Yi 
lb., ZnSO. 1 lb., Ca(OH). lb.; (2) di- 
chloro naphthoquinone (Fliygon) 2 lb., 
Vatsol O.T. 5/10%; (3) 2,2-dihydroxy 
-5,5'-dichloro diphenylmcthane ( Preven- 
tol C.D.) r /2 lb., ZnSO. 1 lb., Ca(011)‘.‘ 
lb.; (4) 2-heptadecyl glioxaldine 
(No. 341) 2 qts., Ca(OH). 3 oz., Vatsol 
O.T %%; (5) hydroxyethyl a-heptadecyl 
glioxalidine (No. 337) 1 lb., wettable 
sulfur 5 lbs. (6) ferric dimethyl dithio- 
carbamate (Fermate) 1 lb., Vatsol O.T. 
5/100%; (7) 8-hydroxyquinoline sulfate 
13 lb.; (8) polyethylene polysulfide 2/2 
lb. For comparison the following cop- 
per compounds were used as follows: ( 1 ) 
copper 8 quinolinolate 1/2 lb., ZnSO« 1 Ib., 
Ca(On)-' Y lb., Vatsol O.T. )i%; (2) 
tetra-copper calcium oxychloride (Cop- 
per A) 1/2 lb., DuPont wetter 4 oz.; and 
(3) Bordeaux mixture, 6-4-100. 

From 6 to 8 trees were sprayed with 
each treatment, 45 days after full bloom, 
on the average. PTuits (50) from each 
tree were graded individually, according 
to Ruehle’s' scale of rind blemishing in 
which 0-10 spots per square inch=verv 
slight melanose, 1 l-25=slight, 26-50== 
moderate, and 5H- —severe; the results 
were averaged for each treatment. 

The three 6-4-100 Bordeaux treatments 
gave outstanding control, with average 
melanose infection as follows: (a) very 
slight, 55% of the fruit crop: (b) slight, 
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35^^; (c) moderate, 9%; and (d) severe, 
1%. The three nnsprayed checks aver- 
aged as follows on the same scale (a) 
8%, (b) 27%, (c) 26%, and (d) 39%. 

Copper A compound gave practically 
as good control as the Bordc‘aux spray. 
Copper 8 quinolinolate gave a degree of 
control intermediate between the Bor- 
deaux spray and the checks. The fruits 


sprayed with seven of the organic com- 
pounds were not distinguishable from 
the unsprayed checks, except that poly- 
ethyk'ne polysulfide seemed to increase 
me lanosc blemi shin g. 

The above results indicate that none 
of the organic compounds tested offer 
any promise as substitutes for copper in 
controlling inelanose of citrus. 


RECENT DEVELOPMENTS IN FLORIDA PEACH 

PRODUCTION 


G. H. Blackmon, H. D. Dickey, and 
11. H. Sharpe 

Department of Jlortieiilture 
Florida A^rindtitral Experiment Station 
Gainesville 

TiRcrest in peach growing in Florida 
has existed for many y<*ars and numer- 
ous varieties have Ix'en tested. It was 
discovc'red that tlK‘ only varieties which 
could be grown succ'cssfully in the State 
were tho.se which i(*(juired little cold 
w<^ather to cause flowering and sub.se- 
(|nent fruit set. Suc*h varieties were 
found in the Peen-to and South China 
races, and many trees of the.se have been 
planted during past years to give fruit 
for home use and limited commericial 
production. 

Fortunately there are a few varieties 
which can be grown in Florida with the 
mild temperatures which exist. Several 
of these can be selected according to 
ripening dates so that ripe fruit can be 
had for home use over a longer period 
of time during the early spring and sum- 
mer than if only one was planted. How- 
ever, because of the heavy production 
in Georgia and South Carolina, only 


peachi^s which will mature fruit that can 
l>c mark(»ted prior to heavy movements 
from these areas have a place for com- 
mercial production in Florida. The 
Jewel is best for this purpose since it 
will mature its fruit sufficiently early in 
mo.st years to provide ripe fruit before 
hcavw shipments begin from other states. 

The J ewcl was introduced in 1892 bv 
T. K. Ck)dbey of Waldo, who selecti'd 
it from a planting of Waldo .seedlings. 
It is a variety belonging to the Peen-to 
race with average ripening dates of May 
10 to 20, but in some years they will be 
earlier or later than the.se, depending on 
weather conditions in the spring. The 
fruit is freestone, medium in .size which 
can be increased by thinning the crop, 
rounded to oblong; creamy color, splash- 
ed with red; flesh whitish but red about 
the pit, juicy and of good quality and 
character; flavor, sweet and pleasing. 
When the fruit is properly grown, har- 
ve.sted and handled, it generally can be 
readily .sold on local and out-of-State 
commercial markets. 

Recommendations for planting peach- 
es in Florida have ennphasized the neces- 
sity of setting trees on newly cleared 
land to use plum .stocks to prevent 
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losses from root-knot nematodes. It is 
not always possil>le to have available 
such newly cleared land for planting 
the peach orchard, even though it is 
the only safe place to set trees, ('\cept 
in certain locations about tlu' home 
wht're nematodes are not quite so abun- 
dant. There are now several chemicals 
and trc‘atments that seem to be promis- 
ing in helping to overcome this problem. 
If thev do work satisfactorily in reducing 
nematode injury, it will then be possif)]e 
to use land which has previously been 
in cultiv^ation. 

Since the introduction of chemicals 
that will kill ncnnatodes, extensive in- 
vestigations have been conducted with 
them as soil fumigants when' peaches 
were to be planted. Most of this work 
has been dont' in other States but some 
work has been conducted in Florida. At 
Tifton, Georgia, the Ck)astal Plains Ex- 
ptTiment Station has conducted numer- 
ous tests using different chemicals for 
treating the soil prior to planting the 
peach trees. These workers, as well as 
others, have made treatments using vari- 
ous amounts of the different chemicals 
injected into the soil at different depths. 

In order to test the effects of soil 
fumigants on nematodes in Florida .soils, 
two experiments are being conducted 
with Jt'wel peaches. One of these has 
been going for 2 years and the other for 
1 year. In 1946 an experiment was .set 
up at Whitiuy on the Experimental 
Farm of the Florida Station’s Water- 
melon and Grape Laboratory at Lees- 
burg. This experiment was set up to 
study the effects of chemicals in killing 
nematodes in soil that was known to be 
heavily infe.sted with rootknot. The 
chemicals were injected into the soil 
prior to planting the trees. Treatments 
included DD, chloropicrin, check and 


organic mulch, without a soil fumigant. 
The fumigants were applied in Decem- 
ber 1946, to an area 8 feet in diameter 
at each tree location. In January 1947, 
trees of the Jewel variety were j^lanted 
at all locations, and in the case of the 
fumigated areas tht' tree's were set in 
the center of that treated. Native grass 
and indigo were used as the mulching 
materials around fixe of the trees in the 
unfumigated soil. 

During 1947 and 1948 the growth and 
condition of the trees in all plots were 
recorded. In both years Lie growth has 
been better in th(' plots treated with 
fumigants than it was in the untreated 
check. However, the mulch treatment 
has been somewhat better than the fumi- 
gation in that the over-all growth of the 
trees has been just as good and this y('ar 
the trees have held their leaves later than 
those where no mulch was applied. This 
pre.sents an interesting situation regard- 
ing the use of mulches in various types of 
peach plantings, and it is being investi- 
gated further in the experiment at 
Gainesville. 

Following the results obtained at 
Whitney in 1947, an experiment with 
Jewel peaches was set up on the Experi- 
ment Station’s ‘ farm at Gainesville. In 
this test the treatments include DD, 
chloropicrin, ethylene dibromide (Dow- 
fumc' W-4()) and clu'ck. The treatments 
were replicated eight times and each 
plot divided so that half of the trees 
received a mulch and half were left un- 
mulched. The land was staked off in 
tlie usual manner to establish the exact 
location where each tree was to be 
planted. The chemicals were applied 
in a square 9x9 feet, at the rate of two 
cc per square foot, with the tree location 
in the center of this area. In 1948 the 
mulch material was blue lupine applied 
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about the trees in a 3>ioot circle, 8 inches 
J(»ep, early in tlie sprinji;. 

At the end of the first year the av erage 
growth of the trees as measured by cross- 
sectional area of tlie trunk has lieen bet- 
ter wliere the tree's were mulched (Tables 
1). Also, the average effect of soil fumi- 
gation was to produce better trees than 
the clit'ck (Table 1). However, the sig- 
nificant interaction of soil treatment with 
mulch indicates that there is a differen- 
tial response under the two conditions of 
mulch. An examination of Table 1 
shows that cliloropicrin is the sujierior 
treatment under the condition of no 
mulch but it is not benefited by jniilch- 
ing as are the otlu'r treatments. When 
a mulch was emj^loyc'd DD and Dovv- 
fiiiiu' W-4() vvcTc the supcTior treatnu'nts. 


peaches on lands heavily infested with 
nematodes such as those used in these 
tests. 

It might at first appear to be a diffi- 
cult task to mulch where there are sev- 
eral acres involved. It is not such a big 
job to do this if proper provisions are 
mad(' for obtaining the' materials for the 
mulch. Cover crops are valuable on the 
land and these can be utilized to supply 
enough matcTial to cover the soil about 
the trees. Crotalaria, indigo, lupine and 
other legumes, as wedl as nonle'gumes 
such as all kinds of vvet'ds and grasses 
can be grown bcTweem the tree rows 
and the grovv'th used for mulching the 
soil about the trees. The easiest way 
to handle this grovvTh is to cut the mate- 
rial and rake it up toward th(' tree rows 


FABLE 1 


Lfi l( 1 oi- Miii,(,nii\(. AM) Soil J* lmk. vi ion riu-.A'i mlnts on |l\m l PhArn Tki ks \ i Eni) 
or Eiusi iN(. Slason, (Iainlsn illl, Ei.a 



CToss -sectional Ari'a ol Tkh* Trunk m 

S(juare Inches 

IicaUncnL 

Mulched 

No Mulch 

A\(Tage ol Mulch(‘d and 


A\era^<‘ ol 8 Tie(‘.s 

AxeLii^e ol 8 Titu's 

Non-Mulched I’lei's 

C'hcck 

0.97 

0.47 

0.72 

DD 

1.50 

0.03 

1 .00 

ChlouipicTin 

1.12 

1.02 

1.07 

Dowlninc W-40 

1 05 

0.73 

1.19 


Least Mgiiifuant dillcieiiee «it 5 pcuciit l('\rl 
lor conipanii^ luniijz;ation treatments imder eaeh 
inuleli trt'atinent— 0.45 

From these preliminary results it 
would seem that it will prove of great 
value in obtaining growth if the soil 
around young tret's is cov^ered with a 
mulch of some organic material. This 
will prove helpful in reducing the injury 
from nematodes and, especially if used 
in connection with an acceptable soil 
fumigant, it should be possible to grow 


Lc-a.st signilu ant dilltaciu c' at 5 ])orc*t‘iit lr\oI 
toi comparing nnilch vs. no mulch loi each 
hnnigatum treatment— 0.39 

in windrows where it can be readily plac- 
ed about the tret's with pitchforks. It is 
not necessary to pack the material after 
it is placed as it will settle in a sht)rt 
time and produce the desired results. It 
would be advisable to do this mulching 
each year, as it is necessary for the soil 
to be kept covered for the mulch tt) be 
effective in promoting healthy tree 
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growth. The material can be placed 
about the trees at any time when axaib 
able but, for newly planted trees, the 
mulch should be applied early in the 
spring by the time growth starts. 

Any one of the chemicals under test 
can be used for treating the soil prior 
to planting but the cost of DD and ethy- 
k'lie dibromide is much less than that 
of chloropicrin. Chloropicrin has some 
fungicidal value that the other two do 
not have but the cost is sex eral times that 
of the others. The chemicals can be 
applied at the locations where the trees 
are to be set with a hand applicator or 
thc'y can be injected with a machine ap- 
plicator, treating the entire row, or the 
whole area where the orchard is to be 
planted. The cost per acTC‘ for broad- 
cast application where the entire orchard 
location is to be treated will vary with 
the amount of land to be fumigated. 
Ck)mmercial operators do the work under 


contract at so much per acre of actual 
area treated. 

With soil fumigation treatments it 
would seem it should be possible to grow 
peaches on lands that have been in culti- 
vation long enough to become heavdly 
infested with nematodes. However, it 
is recommended that an organic mulch 
be applied on the soil about the trees 
in connection with the use of soil fumi- 
gants as better tree growth is being ob- 
tained in experiments where mulches 
have been applied. Mulching materials 
can be producc'd in the O' .‘hard by grow- 
ing either natural v (\getation or "planted 
cover crops. 
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THE AMERICAN TUNG INDUSTRY TODAY 


Felix S. Lagasse' 

Gainesville 

The tung oil industry of the United 
States is based upon the species known 
botonically as Alcuriics fordii. This tree 
has grown for centuries in China and 
tung oil, obtained by pressing the ker- 
nels of its nutlike fruit, has been put to 
many uses by the CJhinese. In this 
country by far the greatest percentage 
(75-80) is used in paints and varnishes. 
Among other uses one might list water- 

’ Senior PomoloKist, U. S. Field Lahonitory for Tung 
Investigations, Division of Fruit and Vegetable Crops 
and Diseast*s, Plant Industry, Soils, and Agricultuial 
Engineering, Agricultural Resenrc'h Administration, 
Di'partment of Agriculture. 


proofing, electrical insulating, coating tin 
plate, and making printers' ink. 

The first thH\s in this country were 
grown from seed received in 1904 by 
the Division of Plant Exploration and 
Introduction, of the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineer- 
ing, U. S. Department of Agriculture. 
Subse(|uent test plantings revealed that 
the tung tree thrived best in the South- 
eastern States. It is now grown commer- 
cially in an area extending along the 
Gulf of Mexico from eastern Texas to 
Southern Georgia and northern Florida. 

During the 1920’s and early 1930’s 
more tung trees were planted in Florida 
than any other State, but by 1940 Missis- 
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sippi had more acreage than all other 
States combined. The reasons for exten- 
sive plantings in Mississippi were un- 
doubtedly the large acreage of cut-over 
pine land that was available at low cost 
and the low development contract prices 
for absentee owners. 

Th(' latest data available reveal that 
this comparatively young industrv now 
comprises approximately 12 million tung 
trees growing on nearly 175,000 acres of 
land in six States. Tung production rec- 
ords of 1939-47 inclusive in the six States 
are presented in Table 1. It can be seen 
that production is increasing in all of 
the States and that total production in 
the Unitc'd States has increased from 
1,160 tons of air dry fruit in 1939 to an 
(\stiinated 66,700 tons in 1947, from 
which was expressed approximately 25 
million pounds of tung oil. The 1948 
crop has been t\stimated roughlv at 
85,000 tons. It is also seen that since 
1941 Mississippi has produced more' than 
anv otIuM* State with the exception of 
1943, when late spring frosts caused 
more serious damage to the crop in 
Mi.s.sissippi than in Louisiana. The aver- 
age percentages of the crop produced by 
the se*veral States during the past 4 
years are Missi.ssippi 41.6, Louisiana 27.8, 
Florida 24.7, Georgia 3,0, and Alabama 
2.9. 

Finally, the data in Table 1 show that 
substantial domestic production of tung 
oil began about the time that imports 
from China were restricted by the war. 
In 1942 a rather liberal price ceiling was 
establi.shed, in order to promote the 
production reejuired by our government 
for military purposes. Under these con- 
ditions tung growing was \ ery profitable, 
at least for those growers who owned 
bearing orchards on good soil and who 
were giving the trees good care. 


Howexer, in 1947, growers found that 
due to the scarcity of tung oil during the 
war, the paint manufacturers, who nor- 
mally use 70 to 80 percent of the tung 
oil produced, had turned to substitute 
oils. Some are now reluctant to return to 
their old formulas even though liberal 
supplies of tung oil are now available 
at moderate prices. Inflation and the 
demand for U. S. dollars have created a 
situation that has made it desirable for 
(Jhina to export tung oil and sell it in 
the United States at prices considerably 
below the ceiling price that the American 
tung growers had become accustomed 
to. For these reasons the market dropped 
from 38 cents per pound of oil in January 
1947 to 21 cents per pound in August 
1948. The 1947 crop had a government 
support price ol 25 cents per pound. 
The large' 1948 crop has no support price 
and as a resiilt there is much anxiety 
among the growers. There is real dis- 
tress, too, because the growers' opc'rating 
costs ha\e increast‘d 30 ])erc('nt or more, 
at the same time that their selling price 
has dropped to about 55 percent of the 
wartime ceiling. 

This is not the iirst time that the tung 
industry has facc'd problems. Except 
for resc'arch conducted by the Florida 
Agricultural Experiment Station tung 
growing in the' United States would 
probably have “die'd aborning." Mowry 
and Camp ( 1 ) and Reuther and Dickey 
(2) diagnosed and recommended remed- 
ial treatments for zinc and manganese 
deficiencies that were widt'ly prevalent 
and that threatened te) wipe out the 
young tung trees. Again in 1948, re- 
search by Federal and State agt'ncies has 
pointed the way to reduced costs of pro- 
duction, and thus in spite of the present 
difficulties, the long range outlook for 
the indiistry is good. 
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As a result of nutritional and cultural 
studies, it is now possible' through proper 
soil management and fertilization to in- 
crease yields of established orchards on 
suitable soil far beyond the most opto- 
niistic hopes of 10 years ago. Yields of 
1 to 3 tons per acre are now obtained. 
Special studies have made it possible to 
recognize and recommend treatments for 
magnesium, copper, potassium, and ni- 
trogc'ii deficiencies. They have' also led to 
a recognition of th(' fact that not only the 
rate of fertilization but also the balance 
b('tween nutrient levels is very impor- 
tant. It should also be mentioned here 
that loliar analysis has proved to be a 
very valuable test and guide in nutrition- 
al studies and has helpc'd return maxi- 
mum information per dollar of re?search 
funds exj)ended. 

New tung plantings may now be made 
with confidence that yic'lds will be higher 
and production costs lower than in pres- 
ent bearing orchards, because much more 
is now known about where and what to 
plant. The rc'sults of soil studies quickly 
revealed that tung trees thrive only on 
well-drained, fertile soils. As a n\sult 
one can now plant intelligently, without 
risk of failure due to unsuitable soil type. 

New varieties have been propagated 
vi'getatively from outstanding individual 
parent tung trees, and certain parent 
trees have been found that produce 
rather uniformly satisfactory seedlings. 
That these trees bear more heavily than 
average nondescript seedling trees has 
bf'en rec<)gnized by the tung growers, as 
is t'xidenced by the fact that they have 
planted hundreds of thousands of these 
U.S.D.A. selections in recent years. 

In the past loss of crop and trees from 
frosts and freezes has been a major con- 
cern of tung growers. While much re- 


mains to b<' accomplished in protecting 
the industry from these losses, ncvertlie- 
Ic'ss, some progress has been made in 
the selection and breeding of varieties 
that appc'ar less subject to cold damage 
than others. It has also been observed 
that, as in the case of other crops, cold 
damages well fertilized trees less than 
neglected ones; and because an im- 
proved fertilizer program is now fol- 
lowed throughout the industry the recent 
loss(\s from low t('mperatures have been 
much lower than formerly. 

The Future oe the Tunc Inuus ruv 

Accordingly, it is felt that the tung 
industry will sur\ive the prc'sent crisis 
brought on by low price's and will con- 
tinue to expand. Ih'cent advices hidicate 
that some paint and varnish juanufactur- 
e‘rs are turning back to tung oil, e\cn 
tliough its use entails certain technical 
difficultie's not encountert'd with otheT 
drying oils. This trend is attributed to a 
Ix'tter apprc'ciation of the high (pialitv of 
paints made with a tung-sov ve*hicl(', and 
to the present relatively low cost oi tung 
oil. By taking advantage of the results of 
rt'cent resc'arch growiTS can in soint' 
instances double' their yield per acre thus 
materially lowc'ring the cost of produc- 
tion ptT pound. It also aj^pe'ars like'ly 
that harvesting ope'rations may soon be 
largely me'chanized, which will gri'atlv 
reduce production costs. With efficient 
produetk)!! the domestic tung grower 
can successfully meet world competition 
in a normal market. 

Li'I'ehatuiu*: CkTEi> 

1. Mowu\, Hahoi.u, \no A. F. (^amp. A 
preliminary report oii zinc siilfalc as a 
corrective for bronzing of tung trees. 
Univ, of Fla. Agr. Exp. Sta, Bui. 280. 
1935. 
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2. RmmiiiK, Walteh, and R. D. Dickey. trees. Vuiv. of Fla. Agr. Exp. Sta. Bui. 

A pn'liimnary report on Frenchiiig of tung 318. 1937. 


TABLE 1 


Tunc 

Nuts: Phoduction 

OF Diueu 

Tunc Fmnr in 

CostMiinciAi. States, 1939-1947* 

Total 5 

Sc'uson 

Miss. 

La.’ 

Fhi. 

Ga. 

Ala. 

Slates 


Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

J939 

425 

150 

550 

15 

20 

1,160 

1940 

3,700 

1,200 

4,700 

1,200 

200 

11,000 

1941 

3,700 

1,800 

2,250 

650 

350 

8,750 

1942 

7,200 

4,000 

3,700 

950 

500 

16,350 

1943 

1,940 

3,260 

700 

200 

100 

6,200 

1944 

10,030 

7,.5.5() 

7,(K)0 

800 

700 

26,680 

1945 

15,690 

10,750 

8,400 

1,100 

1,140 

37,080 

1940 

23,800 

15,200 

15,tK)0 

1,800 

1,600 

57,400 

1947’ 

28,000 

18,700 

16,000 

2,000 

2,000 

66,700 


'Tliese data were released l)y the U. S. D. A. "Includes small (jiiaiitilies of tung nuts pro- 
Bureau ot Agneultural Economies, Orlando, dneed m 'I'cxas. 

Florid, i, under dale ol January 26, 1948, ‘1947 estimates ol pioduelion are preliminary. 
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FEDERAL RESEARCH ON VEGETABLES IN THE 

SOUTH 


Victor R. Boswell 
Principal Horticulturist 
Plant Industry Station 
Beltsville, Maryland 

Federal Work in the South 
Largely Cooperative 

In the time to which I am (mtitled 
here, it is necessary to restrict my re- 
marks to that part of Federal research on 
vegetables with which 1 happen to be 
intimately associated— the work of the 
Division of Fruit and Vegetable Crops 
and Diseases in the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineer- 
ing. 

First of all, I want to make clear that 
in our efforts to help Southern vegetable 
growers with their production problems, 
we do not work alone. Nearly all of our 
work is done* by Federal and State men 
working together under one kind of ar- 
rangement or another. When I say 
“we’’ I r(*ft‘r, in most instances, to those 
partnerships. Many Federal reports on 
vegetable research in the South in recent 
years have been published by Federal 
and State men jointly. Our men ajipear 
also as joint authors of the publications 
of many State experiment stations. That 
is good. That is the best way tor us to 
work. 

Th(\se joint activities, however, havi' 
their difficulties as well as their ad- 
vantages for all concerned. I feel that 
too often there has been a tendency for 
some groups in all parts of the country 
to overlook the importance of their own 
State research agencies when they go 
forth to seek help in solving their tech- 
nical problems. Sometimes, but not 


often, Fc'deral agencu\s are asked to deal 
with some problem that is of .such a 
local character that it is more properly 
a responsibility of a State alone. There 
are so many difficult, region-wide prob- 
lems that really require Federal assist- 
ance-notice that I said assistance, not 
solution— that we should not b(*come in- 
volved in matters of small scope. 

My main concern at this point, how- 
ever, is with the seeming belief among 
some groups that only the United States 
Department should be expected to un- 
dertake the solving of certain problejns 
in some State or group of States. Again 
and again troubled segments of the in- 
dustry have made representations to 
Washington that have resulted in the 
assignment of Federal research men to 
work in cooperation with State Experi- 
ment Stations on a problem, only to find 
that they had neglected to support their 
own State stations enough to enable 
them to work effectively with us. The 
State agencies want, and need, to be 
able to join forces with us on a really 
substantial basis just as much as we want 
them to. A badly mismatched team is 
neither so effective nor so happy as one 
that is fairly well matched. Sometimes 
the State institutions are in the embar- 
rassing position of having virtually 
nothing that th(-*y can assign to an in- 
tended cooperative investigation. When 
either side of a State-Federal arrange- 
ment has to feel that it is not able to do 
its reasonable share on a job, it is in a 
difficult situation. I know, becau.se our 
own staff is on the skimpy side of certain 
arrangements. In our efforts to be help- 
ful to as many States as possible, we 
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sometimes tend to spread our resources 
too thin for maximum effectiveness. 

I believe? that if either the Federal or 
the State side is disproportionately 
strong, both together will accomplish less 
than if the same total resources are better 
balanced between the two. Yes, this is 
a plea for better State support of experi- 
ment stations, in order that they can 
work more effectively with us, thereby 
making our own efforts and the joint ef- 
forts more productivx'. These disparities 
are being reduced gradually in various 
areas, but there is still a long way to go. 

I want to describe for you in some 
detail how one of our major projects is 
operated in the South because it is a 
good illustration of what we can do to- 
gether, and also why we need strong 
institutions both State and Federal, if 
agricultural research work is to pay off 
as it should. 

The Recionai. Vegetable 
Breeding Laboratory 

The first regional laboratory estab- 
lished under the Bankhead- Jones Act of 
1935 was the U. S. Regional Vegetable 
Breeding Laboratory set up in 1936 at 
Charleston, S. C. One reason why that 
station could be c?stablished was that the 
directors of the 13 Southeastern State 
Experiment Stations appreciated the 
plight of the vegetable industry in those 
States. They realized that the industry 
always had Ijeen compelled to try to get 
along wth varieties that were not well 
adapted to the South, varit?ties that had 
been developed in other parts of the 
country and were generally better 
adapted to other parts than to the South. 
Vegetable varieties bred in and for the 
South were needed. 

The Southeastern directors and de- 
partment leaders se»t up the brojid objec- 


tives and the cooperative framework 
within which we were to work. Then 
the men responsible for the vegetable 
research in those 13 States and in the 
Bureau, got together in Charleston, 
mapped out the way the laboratory could 
be of the greatest long-range value to the 
region, and even determined six specific 
problems that would be undertaken at 
the start. 

It was obvious that although the 
Charleston area represented a good 
average for the climate and soils of the 
vegetable districts of the Siiutheast, some 
States— Florida and Texas particularly- 
had conditions like no other areas in the 
Southeast. Therefore, it was equally 
obvious that the laboratory should not 
try to do (entirely finished jobs of breed- 
ing nc^w varieties that would suit the 
whok* Southeast. The laboratory was 
given the main job of collecting and 
testing all possibly promising varieties 
and wild forms of a given crop that 
might be used as parents in l)reeding 
new varieties that will be resi.stant to 
specific troubles, more productive, of 
higher (juality, and otherwise superior 
to th(* varieties already available. These 
parent materials are exhaustively tested 
against diseases, heat, cold, and other 
factors. Large numbers of crosses arc 
then made among parents having various 
superior characters. The off.spring of 
these crosses are subjected to careful 
selection for several generations to get 
rid of the obviously inferior and non- 
superior individuals. 

Now here is the most important and 
significant part of the whole plan: After 
these new hybrid offspring are selected 
for a few generations to get rid of most 
of the obviously worthless material in 
them, large numbers of them are sent to 
the cooperating State workers for testing 
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and further selection to make sure theij 
fit the requirements of the different 
States or subregions within the South- 
east If final selections were attempted 
at Charleston for all these breeding lines 
before sending them out, we would cer- 
tainly make the mistake of saving too 
many lines having only limited adapta- 
bility-fine at Charleston but not in many 
other places. We would also probably 
discard lines that failed to make the 
grade at C^harleston but which might be 
outstanding in Florida, Texas, or else- 
where. 

Will this plan work? It will if we 
work it. It has workc^d beautifully in 
your own State. For exampl(‘, your own 
men ha\'e taken unfinished material from 
Charl(‘ston— breeding lines of beans that 
were* still breaking up but which had the 
desired cpialities in them. Your men at 
Belle Cilade soon selected out of them 
varieties that your growe'is were* eager 
to have— Florida Belle and Florida White 
Wax. But there is just one catch in this 
nice plan. Tla* State workers can not 
take advantage of the flow of material 
from Charleston, for tlu* b('n(*fit of their 
respective special conditions, unless they 
have the resources to grow, to study, 
select, and test large numbers of breed- 
ing lines in thenr respective areas. 
Through no fault of the State Experi- 
ment Station workers themselves, they 
have been generally unable to take full 
advantage of the plans we worked out 
together. In the last 2 or 3 years, how- 
('ver, the fortunes of a number of them 
have improved so that they can do more 
than in the past. Naturally, some breed- 
ing lines look so very good at Charleston 
that they are carried to completion there, 
and are released for commercial use if 
the numerous tests indicate they are 
widely adapted. 


All State collaborators and our own 
staff get together about once a year at 
Charleston to go over work in the field, 
compare data, evaluate results, correct 
errors, and plan another season’s work. 
Thc're are additional contacts among 
many of the men during the year. At 
present work is in progress on beans, 
peas, tomatoes, watermelons, cabbage, 
and sweet corn. 

The foregoing outline shows the prac- 
tical part of the laboratory job and how 
it works. There is another less spectacu- 
lar, less popular, but no less important 
part. It is not sufficient merely to stum- 
ble onto some lucky combination that 
ultimately turns out to be a good variety. 
That is fine, as far as it goes. But we 
need to know th(* hereditary make-up 
of the parents we use, need to know how 
resistance to this or that disease is in- 
herited, how specific qualities and prop- 
erties are inherited. All manner of tech- 
nical methods and principles need to be 
devised if we are to work at a high level 
of efficiency and with .speed. Without 
such knowledge and methods we can 
make some progress but only slowly and 
inefficiently. The importance of this 
pha.se of plant breeding is little under- 
stood by the general public, even the 
agricultural public, and we are some- 
times condemned for spending our time 
on it. Without it, however, we would be 
able to make no faster progress in plant 
im]>rovement than would a gardener of 
the Middle Ages. Modern problems re- 
quire modern tools. We can not afford 
to depend entirely on luck and guess- 
work. 

Enough of why and how we work to- 
gether, and how we should be able to 
work together. You are mainly inter- 
ested in what we are doing. 



140 


FLORIDA STATE HORTICULTURAL SOCIETY, 1948 


SWEETI’OTATOES 

Jointly planned and executed studies 
on sevt‘ral sweetpotato problems in the 
past 10 years have added important new 
knowledge of the crop that no one State 
could have obtained by itself, and which 
Federal workers could not have obtained 
alone with the resources at our disposal. 
A number of joint publications hav c been 
issued. 

Using much the same principles as 
those set forth for the Vegetable breed- 
ing Laboratory, a large breeding pro- 
gram is now in progress. It has the dou- 
ble-barreled objective of producing high- 
er yielding, disease-resistant, higher 
quality varieties for ( 1 ) feeding and in- 
dustrial use, (2) table use. Two feed 
and industrial varieties have alre'ady 
come out of the work: The Pelican 
Processor originating in Louisiana and 
Whitestar originating in Maryland. 
These are very high-yielding, wilt-resist- 
ant, white-fleshed varieties with high 
solids content and high yields of starch 
per acre. We also have on hand high- 
yielding seedlings of this type that are 
far more tolerant to wet s(nls than most 
\'arieties and that appear suited to de- 
layed harvest in Florida, for feed or 
starch making. Ultimate success of the 
industrial type of sweetpotato is de- 
pendent largely upon improved mechani- 
zation of crop production; but we 
already have obtained through breeding 
some varieties of outstanding yielding 
ability and content of solids. 

Producing improved table varieties is 
more difficult than improving feed or in- 
dustrial varieties because requirements 
of shape, color, flavor, and vitamin cori- 
te^nt are much more exacting. Some re- 
leases have been made from the Louisi- 
ana Station but they are considered only 
as steps in the right direction. We want 


high resistance to wilt and to soil rot, 
high carotene contc'nt, attractive shape 
and skin color, and high yield. We have 
some promising numbers that surpass 
Porto Rico in carotene content and yield, 
but we are not yet sure they are good 
enough in all other respects. We now 
have on hand parent materials that will 
give us the desired combinations of 
characters we need. Incidental to this 
breeding work a seedling from Australia 
was introduced that has proved excellent 
for canning. It has been named Aus- 
tralian C^'anner and n leased to the 
public. 

Reans 

I have already mentionc'd Florida 
Belh^ and Florida White Wax beans that 
were selected in Florida from lines pro- 
duced at the Vegetable Breeding Labo- 
ratory. U. S. No. 5 Refugee has greatly 
outyielded many of the' older varieties, 
proving its superior adaptability to the 
South. Although it has never become 
a dominant variety because of market 
preferences, it is oiu' of the early illu- 
strations of what can be done to jmprove 
adaptability to the soils and climate of 
Southc'rn bean-growing districts. Logan 
is a new variei:y, developed at Charles- 
ton, that is in great demand because of 
its high quality, disease tolerance, and 
high yield. Many numbers, still un- 
named, are being cooperatively tested to 
find just what the growers, shippers, con- 
sumers, and home gardeners want 

The lima bean is one vegetable of 
which the markets, canners, and freezers 
have never had enough. The old varie- 
ties are so unproductive or otherwise of 
such limited usefulness that the demand 
for good limas has never been satisfied. 
Home gardeners too have had their trou- 
bles in getting productive varieties of the 
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desired high quality. In the past few 
years the Department's release of Early 
Markt^t, Fordhook 242, Peerless, and 
Triumph lima beans has helped greatly 
insofar as quality and yield under certain 
conditions are concerned. These varie- 
ties, however, are not r(\sistaiit to mil- 
dew, a serious trouble in the Middle 
Atlantic States, or to nentatodes, which 
are generally a problem to some extent 
throughout most of the South and South- 
w(‘st. Members of our staff at Beltsville 
and at Charleston are working intimately 
with the specialists in tht* Division of 
Nematology and with plant breedc^rs in 
numerous States to incorporate mildew 
and luanatode resistance into high-qual- 
itv limas. The California and Oklahoma 
stations are furnishing their nematode- 
resistant lines and doing very extensive 
testing work. Our men are doing most 
of tlu' controlled crossing and growing 
of first generations as well as growing, 
testing, selecting hundreds of lines. 
Dozens of State men over the country 
are lie4ping evaluate the bre*eding lines 
in comparison with existing varieties. 
One of the most interesting things about 
tliis far-flung cooperation is that it is en- 
tirely informal. Nobody is bound, on 
paper, to do anything; no agency makes 
any money available to any other. At 
least 50 men over the country are giving 
some portion of their time to this nicely 
coordinated work, because they see the 
advantages in so doing. 

Watermelons 

Your own State has long been a leader 
in developing wilt-resistant watermelons, 
(^ne of the big tasks now before us is 
learning how to incorporate better ship- 
ping proptirties, high eating quality, 
disease resistance, and productivity all 
into each new variety produced. The 


Regional Vegetable Breeding Laboratory 
has recently made some rather surprising 
findings about resistance to breakage of 
watermelons. We had thought that the 
main thing to breed for, to resist break- 
age, was hard rinds. A paper is in press 
now that shows us that the edible part 
of the flesh may offer a great deal more 
resistance to breakage than does the rind. 
That doc's not mean, however, that a 
melon resistant to breakage must have a 
tough or undesirable edible part. This 
work helps explain why we still get too 
much breakage in melons having tough 
rinds. It appears that in selection for re- 
sistance to breakage in the past, the most 
important character may have been over- 
looked. The laboratory is preparing to 
release seed of a new vari<?ty this winter 
to seedsmen. It looks very good in 
Florida. 

Tomatoes 

Plant brec'ders now know how to put 
a very high degree of fusarium wilt re- 
sistance in the tomato. The discovery of 
virtual immunity in a wild form from 
Peru and its incorporation into Pan 
America about 10 years ago by our peo- 
ple at Beltsville has shown how to do it. 
There still remains, however, much work 
to be done on resistance to such leaf and 
stem diseases as alternaria, or early 
blight, gray leaf spot, and late blight. 
The Charleston laboratory has probably 
done more on this general problem than 
any other one group. 

The magnitude of the ground work 
that has to be done is enormous even be- 
fore an actual breeding job can be 
started: Developing dc'pendable meth- 
ods of testing for resistance, finding re- 
sistance in wild or foreign varieties that 
can be used as parents. It takes years 
of unspectacular, unpopular drudgery. 
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Some people may wonder why we have 
put out no more leaf-disease-resistant 
varieties than we have to date. Our 
main job is first to help bridge the gaps 
that have had us all stalled— coinine^rcial 
breeders and State work(*rs as well as 
Federal. 

The Charleston laboratorv has just re- 
leased the variety Southland which rep- 
resents two important advances. Besides 
resistance to wilt, it has resistance to col- 
lar rot and some tolerance to one form 
of late blight. It was this partial resist- 
ance to late blight that brought this line 
into prominence 2 years ago. Southland 
is no miracle varietv—it is a good step in 
th(‘ direction we are trying to go. It is 
an irnprovc'inent, but we ho]^e it will be 
snpersedt'd in a few years bv far mort^ 
r<\sistant sorts. 

Pfri’A'I’OKS 

The National Potato Hrec'ding Project 
n'presents the joint activity of our own 
Potato Project together with about 35 
State projects. Each agency does what 
it can and exchanges materials and in- 
formation freely with all others. Our 
people concentrate on the job of obtain- 
ing and testing parent materials from all 
over the world, making numerous 
crosses of promising combinations under 
controlled conditions in the greenhouse 
at Beltsv'ille where they can best be 
made, growing tens of thousands of seed- 
lings, then distributing promising seed- 
lings to all who can work with them. 

As m the case of other crops men- 
tioned, the Federal men devote major 
attention to the background work that is 
basic to the whole program, including 
studies of inheritance to spe'cific diseases 
to which resistance is sought. The prog- 
ress of this work is indicated by the fact 
that half of all the certified seed potatoes 


now grown in the country consist of 
varieties that have come out of the Na- 
tional program. As things have worked 
out, more superior varieties have been 
produced that are suited to the Northern 
part of the country than to the Southern 
part. Because of the very nature of the 
potato and its growth requirements, that 
is what we would expect. We still do 
not have satisfactory early disease-re- 
sistant kinds. Although the partial 
blight resistance of Sebago is making it 
popular in Florida and Alabama, dis- 
placing Irish C^obbler and illiss Triumph 
to a considerable extent, we nec'd still 
better varieties for the South. At our 
Southern cooperative head(|uarters at 
Baton Rouge, La., and in all the States 
of tht‘ n'gion work goes forward to mt'et 
that need. 

ScLKRorrNiA Disioase 

Some problems cut across crops and 
must be attacked on a wide front, not in 
terms of a single crop or even a single 
region. The sclerotinia disease is an un- 
fortunately outstanding example. It has 
increased to disastrous proportions on 
beans and many other vegetables in re- 
cent years in southern Florida; it is seri- 
ous on bt^ans, 'scjuash, and members of 
the cabbage family in the Pacific North- 
we.st; and even in some irrigated districts 
of the West it is increasing its damage 
to beans. Federal men in Florida, Ore- 
gon, and Washington are working with 
State mc'n upon several possibilities of 
control: Spraying and dusting with all 
conceivable fungicides, both old and 
new; soil treatments; soil flooding; 
searching for disease resistance; study- 
ing the fungus that causes the trouble. 

When a pathologist sets out to find a 
control for a plant disease, it helps a 
good deal if he can know what causes 
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the disease—not only tlu' fungus, bac- 
tcriuiTi, or virus, but what set of condi- 
tions makes it possible for the disease 
agent to do damage at one time and 
place, and not in another. As we look 
back over the crop history and manage- 
ment of many of the fields now plagued 
with sclerotinia, we think we can see 
some of the reasons for trouble in some 
of the places at least. 

To make a long story short, cropping 
systems and cultural practices are being 
followed, in most instances, that we 
should expect to lead to trouble sooner 
or later. Things are being done that 
create ideal conditions for the parasite, 
that so violently disturb the balance of 
natural conditions that trouble is inevi- 
table. We grow th(‘ same su.sce'ptible 
plant continuously on the same patch of 
laud timt‘ after time lor years. We plant 
too thickly, and irrigate heavily in the 
(‘ffort to get the last possible pound of 
production, not realizing that by so do- 
ing we make conditions just right down 
among the plants for the disease to run 
riot. We neglect to supply organic mat- 
ter in such a way that som(*thing like 
normal processes c’an be maintained in 
the soil. 

Frankly, we don’t know the answers 
to this sclerotinia problem yet, but 1 do 
think it is safe to say the trouble is pri- 
marily the result of unwise production 
practices— upsetting nature too far by 
ov('r-iiitensification and over-specializa- 
tion in susceptible crops. Some growers 
seem to expect the plant breeders to pro- 
duce varieties that can be grown con- 
tinuously, indefinitely, on the same 
ground without having to worry about 
anything— just fertilize, plant, and har- 
vest. I don’t believe that is a reasonable 
objective— it is expecting too much. 

Regardless of what the scientist is able 


to develop in the way of chemicals and 
varieties, we are going to have to learn 
more about what happens when crop 
plants, soils, and micro-organisms are in 
l)alance in nature. We are going to have 
to learn how to give natural forces a bet- 
ter chance, and be willing to let tho.se 
forces operate for our own advantage. 
Meanwhile, we search for whatever re- 
lief we can get for this disease. Sooner 
or later, however, we must all get down 
to fundamentals on the whole problem 
of soil-borne diseases and learn how to 
avoid them by natural means. That may 
call for one of the most comprehensive, 
cooperative projects yet undertaken. 

Ve(;etabij‘: Plant Growing 

Another line of our work in the South 
is that relating to the growing of vege- 
tablc' plants for shipment northward for 
transplanting. Most of our attention so 
far has bec^n givcai to tomatoes because 
they constitute the greatest part of the 
industry and tomato plant growers have 
been the ones most seriously beset by 
trouble. The work has shown the way to 
improved planting, cultural, spraying, 
harv<\sting, and handling practices. Since 
inve.stigations wen‘ started in southern 
Gt'orgia the number of tomato j^lants 
harvested per acre has been approxi- 
mately doubled. (Some improvement 
doubtless would have occurred if we had 
not been working on those problems.) 

We have found no control, however, 
for incessant rain— losses of plants in such 
years will be high in spite of our efforts. 
The greatest gains have come through 
improved rates, uniformity, and timing 
of planting on better prepared land, and 
through Ix'tter application of conven- 
tional disease control measures. Work 
with fungicides continues. Work is in 
progress now to improve soil manage- 
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ment, green manure and fertilizer prac- 
tices to give a more steady, sturdy, plant 
growth; to furnish plant nutrients that 
will be available to the plant as needed 
but will not be leached out severely by 
exce^ssiv'c rain. 

Other Acitvtties 

Many lines of work besides those men- 
tioned are in progress mainly at locations 
outside the South, but which will doubt- 
less prove beneficial in the South. Seed 
investigations in the West and at Belts- 
ville have a direct bearing upon the vital- 
ity and freedom from disease of the seed 
you plant. 

At Beltsville rather extensive studies 
are being made to try to determine the 
possible hazards and also the safe limits 
of use of the various chlorinated hydro- 
carbons, such as DDT, and other new 
compounds now used as insecticides. 
Some crops, such as beans, vine crops, 
tomatoes, and some varieties of rye, are 
slightly to very sensitive to some of these 
compounds in the soil. Depression of 
growth is caused by a smaller amount on 
some soils than on others. And even 
varieties of a single crop differ in their 
sensitivity to these c o rn p o u n d s. 
Although most of these compounds are 

EXTENSION WORK WITH 

H. G. Clayton 

Director Florida Agriculture Extension 
Service 
Gainesville 

The job of the Cooperative Extension 
Service in Agriculture and Home Eco- 
nomics is education. The primary objec- 
tive is to serve rural people, however the 
benefits have ext(?nded to the people in 


apparently very persistent in soil, we 
don’t know how long their toxicity will 
last or how long it will take to accumu- 
late harmful amounts in any particular 
soil. At the rate some growers are using 
these materials at present, some of us 
fear that harmful residues will be ac- 
cumulated in their soils in a very few 
years. This is one of our urgent prob- 
lems and 1 wish the States were doing 
more work on it. We need the answers 
now, but unfortunately a number of 
years will probably be required to get 
many of the answers. 

Our division also conducts extensive 
studies on the methods of handling, 
packing, pre-packaging, shipping, and 
storing of vegetables. Other divisions of 
our Bureau are working on specific prob- 
le-ms of soils, fertilizers, irrigation, weeds, 
and disease surveys that are- of impor- 
tance to vegetable growers. The Bureau 
of Entomology and Plant Quarantine has 
a large amount of work in progress in 
the South on the control of insects that 
attack vegetables. The work in each of 
the-se several fields is a story in itself and 
can not be presented here. They are 
mentioned, however, to indicate the 
breadth of Federal work that is con- 
cerned with vegetable crops. 

VEGETABLES IN FLORIDA 

urban areas and to others. This is the 
division of the University which carries 
to the farms the application of scientific 
developments and of agricultural re- 
search which result in the use of more 
efficient methods that apply to crops, 
livestock, and forest production and to 
land improvement and water conserva- 
tion. Through Home Demonstration 
work with farm women and through 4-H 
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Hoys and Girls Club work and activities, 
Extension work has resulted in improv- 
ing family diets, family living conditions, 
better health, and economic improve- 
ment. Through 4-H programs club 
members have developed skills and ac- 
quired useful information of value as 
tanners and homemakers of the future. 
Extension aids rural people to help them- 
selves and to develop leadership and 
group action. What Extension has 
helped people do for themselves is where 
the greatest results are achieved. 

When we single out a specific com- 
modity and talk about Extension work 
with this commodity we need to cover 
some of the past and also plans for the 
future. Also when we single out a com- 
modity there are other related items and 
in tlu' cas(* of vegetables these would in- 
volve* cover crops, irrigation, drainage 
and crop rotations in addition to produc- 
tion, preparation for marketing, and 
marketing. 

The C'ountv E\t(*nsion worker is a gen- 
e‘ral practitioner and cannot kiunv all 
about (*verything in the agriculture of 
his county so he must know where the 
technical information can be secured in 
case of unusual situations. He must also 
keep informed about the research work 
being done so he can help to carry the 
n'sults to growers in his county. He aLso 
assists the research workers in arranging 
field days when growers can come to see 
the progress being made and learn new 
methods and procedures. 

In Florida with its varying soils and 
div(*rse conditions the vegetable growers 
problems are in many cases extremely 
localized. The Main Station, Branch 
Experimental Stations and laboratories 
are always at work on research problems 
and some of these institutions work 
solely on vegetable problems. These 


are the chief sources of information used 
by Extension workers. The U. S. De- 
partment of Agriculture is also engaged 
in research work with vegetables both in 
production and in marketing. Various 
agencies of the department have a part 
in the over-all vegetable picture. There 
are the market news and crop reporting 
services, the frost warning service, the 
outlook and commodity reports. All of 
these services are used as well as those 
of the Farm Credit Administration which 
finances many producers in Florida. 
Varieties, fertilizers, insecticides, and 
limgicides are all items of concern to the 
County Agent and to the vegetable 
grower. 

In the Extension Service we have a 
number of specialists who act as a sub- 
ject matter clearing center and serve as 
contact people with the research work- 
ers. They are two way conveyors of in- 
formation and bring to the research peo- 
ple their field observations and carry to 
the field things they learn from res(*arch 
workers. Until recently we did not have 
a vegetable specialist on the staff. Now 
arrangements have been made so Dr. 
Jainkson is half time research and half 
time Extension worker. We feed very 
fortunate in this arrangeinent and think 
it is good in many instances to have one 
person head up State-wide the various 
lines of work relating to a commodity. 
This seems to be very desirable with 
vegetables where the research work is 
w'idely scattered. Not all people could 
handle a situation of this kind but we be- 
lit've Dr. Jamison can and that all of us— 
the growers and research and Extension 
workers— will also benefit by this ar- 
rangement which will get everything 
working along the same beam. 

In the case of the new organic insecti- 
cides and fungicides used so much on 
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v<‘gt4ables, a team of workers represent- 
ing tlie Industry, the Experiment Station, 
and the Extension Service is now work- 
ing up soni(‘ material tliat is out ahead 
of anything we know about, in order to 
ha\e a basis for keeping up witli the 
rapid chang(\s and n('w developments in 
thes(* materials. 

During tlie war eounty agents were 
engaged in a number of wartime pro- 
grams relating to such things as ration- 
ing, agricultural building restrictions, 
farm labor, gasoline rationing, draft de- 
ferment, and similar programs. These 
programs consumed a lot of time from 
the regular work and now we are glad 
to get back full time to the regular pro- 
gram of work. In ord<‘r to strengthen 
and enlarge the vegetable program we 
have recently established a county 
agents’ vegetable advisory committee. 
The five agents on this committee repre- 
sent all phases of the industry. This 
committee will help to develop and im- 
prove* the Extension vegetable program 
to as fully as possible to cover the field. 

During the ])ast vear countv agemts 
de\ote*d 1,473 days to work with vege- 
tables and potatoes and some vegetable 
work was done in 55 counties. 1,798 
tanners were assisted in obtaining im- 
proved varieties or strains of seed. 4,142 
farmers were assisted with the use of 
fertilizers, 4,643 with controlling diseases 
and 5,572 with the control of injurious 
ins(*cts. Our records show that county 
ag(Mits devote approximately the same 
amount of time to vegetables as thev do 
to c itrus. ]3ue to the' verv nature of the 
many \egt*table problems many of the 
calls on the agents reejuire personal visits 
to the fields, as they cannot be handled 
satisfactorily in any other manner and in 
some cases necessitate contact and mav- 
bc a visit from a research worker. 


We have a research and marketing ad- 
ministration vegetable project approved 
and we plan to get this underway in the 
near future*. A good deal of the material 
for this projc'ct has already been secured 
and we hope to gc't it underway soon. 

To some of you it might be of interest 
to present some facts about Extension 
work with home gardens and with Home 
Demonstration and 4-11 Club garden 
projects. 

There are a large* number of Florida 
boys and girls c'lirolled in 4-H C]lnb 
work and they carry or a wide variety 
of projects and demonstrations. Gar- 
dening has always been a popular project 
as it is well adapted for both boys and 
girls and does not require so large a plot 
ot ground as do such projc'cts as corn, 
cotton, and peanuts. 

In 1947, club girls canned 123,657 
(|narts ot vegetables and in addition they 
also brinc'd a considerable ejnantity of 
vegetables and froze 2,162 pounds. Thc*y 
ga\ e 2,595 cjuarts of food, most of which 
was vegetables, for famine relief. In six 
counties 4-H CAuh girls and Home 
Demonstration clnbwomc*n assisted 11 
communities with .school gardens. In 31 
countic^s assistance was given in 195 
cominunitic's \vith the .school lunch pro- 
gram where 36,476 children were fed. 
In the.se activities involving hc'alth 
through nutrition vegetable's playc'd an 
important part. 

In 1947, girls completed 2,145 garden 
projects and 3 market garden projects 
while the boys complect c^d 1,246 garden 
projc'cts on a total of 1,220 acres and 127 
market garden projc'cts wc*re grown on 
174 acres. 

The negro 4-H Club boys completed 
912 garden and truck crop piojects while 
the girls completed 1,410 projects. The 
negro agents work with the club mem- 
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l)ers and also work with adults in food 
and nutrition, and in this whole field 
they reported 3,764 gardens were grown 
and that 2,563 families canned 280,159 
(jiiarts of vegetables, fruits, and meat. 

In a \’ery brief way this indicates that 
work with \ egetables is important in 4-1 1 
Cdnb work. In nutrition and health 


work our Home' J^CMuonstration special- 
ists and Home Agents working with the 
mothers and homemakers in County 
J lome Demonstration Councils have 
done a fairly comprehensive job on bet- 
ter health tlirough bett('r nutrition, and 
in this the use of vegetables, their nutri- 
ti\e value, and how to prepare them 
hav e been stressed. 


THE FLORIDA SEED LAW: ITS GOOD FEATURES 
AND IMPROVEMENTS NEEDED 


Full. S. 7'aYL()R 

State Department of A^rieuliure 
Tallahassee 

I belie\(' it was the great English jurist 
Blackstone who said that the object of 
law was to discourage that which was 
wrong and to encourage and protect that 
vv'hich was right. This, we believe, 
should be particular! v true of regulatoiw 
laws relating to agriculture. There is no 
good reason for any ol these laws other 
than tht' protection which they afford to 
a good cause and the discouragianent 
and opposition thev' offer to men of low 
etliics. 

Ei.ohida's First Seed Law 

Florida taiacted its first seed law in 
1941. We were next to the last State in 
th(' Ihn'ou to ])ass such a mea.sure. As 
originalh' passed the measure was, like 
most new statutes, inade(|uate and only 
partial in its protective features. Amend- 
ments have been made which in some 
respects strengthen the law. Today I am 
attempting to point out the good features 
of the jiresent measure and some im- 
provements that might well be made. 


FhATirRES OE LaW 

Turning to the better parts of the 
measure*, we may say that its purpose* is 
set forth in the caption, as follows: ‘'An 
Act to regulate the* sale, offering for sale, 
and transportation of agricultural and 
\eg(*table set*(ls and providing for in- 
spc'C'tion and t(\stiug thereof; to prevent 
misrepresentation and fraud in the ad- 
vertising and sale thereof The 

first step in compliance with the law by 
a .seedsman is that he registiT with the 
C'oinmissioner of Agriculture, giving the 
number and location of each place of 
business and pav' a r(*gistration fee ac- 
cording to the volume of his busine.ss. 
The.sc* fees begin at $1 for businexss not 
e\c(*eding $1, ()()() and are graduated up- 
ward to the high(*st fee of $500 on re- 
ceipts of over $500,000. The total of 
registered seed dealers for the year 1947- 
48 reached 748. You may be int(*rested 
to know that rect'ipts from registration 
fees for that year aggregated $11,845. 
While this is a considerable amount of 
money, we must point out that it does 
not equal the total expenses incurred in 
the enforcement of the law. 
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Inform ATK^N Required on Tags 

Our law, like most seed laws, requires 
certain definite statements to appear on 
the tag for the information of the buyer. 
Chief of these requirements are the name 
of the seed and its variety; its net weight; 
place where grown, if known; percentage 
by weight of all weed seeds; percentage 
of germination; month and year when 
seed were tested; name and address of 
the person who labeled the seed or who 
is selling it. 

Prohibitions 

Under Florida law it is unlawful to 
sell, offer for sale, expose for sale, trans- 
port or distribute seed within this State 
not labeled to show the information 
stated above. In addition, it violates the 
law to carry a false or misleading adver- 
tisement pertaining to seeds; to sell seed 
carrying weed seeds in excess of the 
limits; to detach, destroy, or use a second 
time the tag reH|uired by the law; to 
alter or substitute st*ed so that they may 
defc'at the purpose of the act; to hinder 
or obstruct in any way any authorized 
person in the performance of his duties 
under the act; to fail to comply with 
Stop Sale order or Seizure order; to sell 
or offer seed for sale without having reg- 
istered as a dealer unless specifically 
exempted. 

ExEMraoNs 

The Seed Act of Florida does not 
apply: 

1. To a common carrier in respect to 
seed transported or delivered for trans- 
portation in the course of its busine.ss as 
a carrier unless the carrier is engaged in 
processing or selling seed. 

2. To seed or grain not intended for 
sowing or planting purposes. 

3. To seed being held by, consigned 


to, or transported to seed-cleaning estab- 
lishments for cleaning or processing. 

4. Seed grown, sold and delivered by 
the producer on his own premises, where 
such operation is merely incidental to his 
business of farming, is exempted from 
the Seed Act wnless such seed be adver- 
tised for sale or delivered by common 
carrier. This exemption to producers, 
however, applies only to the first 1,0()() 
pounds of agricultural seed sold during 
any 1 year. 

5. If seed are sold from a properly 
labeled container in the presence of the 
purchaser the seed so sold are not re- 
quired to b(' tagged unless the purchaser 
so requests. 

Authority of the Commissioner 

The Commissioner of Agriculture may 
employ sufficient assistants as shall be 
necessary to enforce \ho Act; may sam- 
ple, inspect, analyze, and test stHxls; 
adopt rules and regulations as to sam- 
pling, inspection, tests, and examination 
of st'eds; fix the tolerances applicable 
thereto; ent(T any place wh(»re seeds are 
sold to take samples and make investiga- 
tions, and place Stop Sale Notices on 
illegal seed. 

Seed Testing 

Samplers of seed under the Florida law 
may be sent in by dealers or farmers for 
testing in the State Seed Laboratory. 
Fc‘es to cover the costs of such testing 
may be fixed by the Commissioner. The 
laboratory shall make necessary tests for 
determining the germination, purity, and 
such other factors regarding seed as may 
be prescribed by the Commissioner or 
found necessary. 

Packet Seed 

Perhaps more individual purchases of 
packet seed are made in the State of 
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Florida than of any othi^* type of seed. 
Oiir law defines packet seed as being 
stH'd put up in packets containing less 
than 8 ounces. Special inspection fee 
stamps are required to be displayed on 
packet seed containers, the fee being at 
the rate of 5()c for each 110 dozen, or 
fractional part, of such packages in the 
display box. 

Skl:D LABOHArORY 

The Sec‘d l.aboratory operated by the 
Department of Agriculture is the fact- 
finding agency respecting the real (jual- 
ity of seeds. Here trained te^chnicians 
using preci.sion instruments, microscopes, 
il(‘licat(‘ .scales, and germinators opcTated 
at gixen banperatures, run tests on thou- 
.sands of samples sent in by seedsmen 
and larimTS and collect(‘d by our inspec- 
tors. During the 2 years beginning July 
1, 1946 and ending June 80, 1948, a 
grand total of about 10,000 samples 
passed through our laboratory and were 
tested. Lots of seed found unfit for 
j^lanting purposes were destroyed or 
usc‘d for animal f('ed, and much s(‘ed 
found Ih'Iow standard was caused to be 
relabeled and sold under a label carry- 
ing the words “Below Standard.'’ Many 
other lots were found un tagged or incor- 
rectly tagged, and the owners were re- 
quired to conform to the tagging rcquiie- 
inents. 

Benefits of Law 

It is gratifying to state that most 
Florida seedsmen appreciate the value 
of the Florida Seed l..aw in determining 
the true (piality of seed and in requiring 
at all times proper labeling and testing of 
their stocks. We believe that the law has 
appreciably rc'duced the proportion of 
bad seed and by the same token con- 
siderably enhanced the quality planted 


in this State. W(' believe growers are 
becoming more “tag minded” and are 
qualified better than e\’er to evaluate the 
real quality of the seed through a careful 
study of the declarations made upon the 
tag. We beliexe that more and more 
seedsmen in Florida are selling less and 
less bad seed and that more and more 
growers in Florida are planting more and 
more good seed. 

Improvements Needed 

Vegetable Seed. It is of particular 
interest to the important \'eg('table grow- 
ing .section of Florida that the law be 
materiallv strengthened in respect to 
\'eg(‘table seed. Under the present 
statute a great deal of substandard vege- 
table seed may be sold provided it is 
markc‘d “Below Standard,” on condition 
that seed so marked shall not fall more 
than 20 percent below standard fixed for 
such seed. This provision of the law, in 
my judgment, is too lax and in effc^ct per- 
mits the sale and use of entirely too much 
.seed of doubtful quality. 

Registration Fees. We believe that 
the registration fees prescribed by the 
present statute should be amended with 
particular reference to the fees in 
Bracket A. Here we must permit a deal- 
er whose sales do not exceed $1,000 per 
vear to operate his seed business on a 
fee of $1 per annum; but should another 
dealer sell $1,001 worth of seed in any 
one year, his registration fee automatical- 
ly climbs to $25. We believe this gap 
should be shortemed by raising the regis- 
tration fee in Bracket A from $1 per year 
to at least $10. 

Date of Test. Section 4 should be 
amended to clarify the reijuirements as 
to date of test. Our Department feels 
that the date of test should be fixed uni- 
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foniily lo run 5 months and thus coni(‘ 
into agiot‘ineut with the Federal Seed 
Act. 

Disclaimer Clauses. For 8 succc'ssive 
years the Association of (Commissioners 
of Agriculture of the United States, in 
their annual gatherings, have expressed 
by resolution opposition to the use of 
disclaimer or nonwarranty clauses on of- 
ficial sc'cd tags. This year at their meet- 
ing in Portland, (Oregon, they passed a 
stronger resolution, which reads as fol- 
lows: 

^‘Resolution No. 13: Disclaimer or 
Nonwarranty Claiis<*s. 

Whereas, The primary purpose of 
regulatory laws n'lating to agriculture^ is 
to foster and promote agriculture and to 
protect llu' buying public, and 

“^Vhereas, 'I’his Association favors the 
(Miactmeut and strict enforcement ot 
me'asures which afford full information 
and prol6*ction to the buyer, whc*th(‘r that 
buyer be farmer or otherwise. 

Now, Therefore, Be It Resol sed. By 
the National Association of CCommission- 
ers. Secretaries and Directors of Agricul- 
ture that we hereby record our iipposi- 
tion to the use of nonwarraiity or dis- 
claimer clauses which are designed or 
worded to evade the responsibility of 
seedsmen and to mislead farmers as to 
the protection which seed laws afford 
tliem. In all cases where State laws re- 
quire a statement of the variety, germi- 
nation, purity or other qualities of seed 
to appear on seed tags, we favor and 
recommcMid that appropriate legislation 
or regulations be provided to prohibit 
the use of disclaimer or non warranty 
clauses upon such tags, letterheads, ad- 
vertising, or other forms of publicity." 

This expression on the part of the high- 


est ranking enforcement officials having 
to do with agricultural laws should con- 
vince all ot us that disclaimer clauses 
have* been usc*d to mislead farmers into 
the belief that seedsmen cannot under 
any circumstances be held responsible 
for anything more than the purchase 
price of the seed, regardless of how bad 
the s(‘ed wer(‘ or how grc'at a loss may 
have be(*n sustained by the grower 
through their use. 

Special and Oefkual Samples 

Under our Florida Sc< d Law, growers 
and se(‘dsm(ai may s('nd in what is desig- 
nated as S])ecial Samples for testing in 
tlu' State Seed Laboratory. During the 
past 2 years 7,440 ot these Special Sam- 
ples hav(' come into our laboratory lor 
testing at nominal cost, much below the 
actual exjKMKse ot the operation. In con- 
trast to tin’s, we have had 2,166 Official 
Samples. Now to my ])oint: Please im- 
dcTstand that the Special Samples, even 
though they may reveal the presence ol 
bad seed in the hands of seedsmen, art* 
not usable by us as the basis tor the 
issuance ot Stop Sales because the law 
has been construed to exempt such seed 
from seizures. That means that even 
though our ’laboratory tests determine 
beyond a doubt that a giv^en lot of seed 
is so low in germination or so mixed with 
noxious weed seed as to render it totally 
unfit for sale for planting purposes, we 
may not legally impose a Stop Sale order 
on such seed unless and until we actual- 
ly find it to be on sale to other dealers or 
to planters. The law should be clarified 
so that its teeth might bite unethical 
seedsmen who may have quantities of 
very low quality seed in their possession 
which, under present conditions, cannot 
be reached by a restraining hand of the 
law. 
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Notices of Siiipmkn r 

Tlic enforcement of the Florida Seed 
Act would be made tremendously more 
effecti\c if the law contained a require- 
ment that Notices of Shipment of whole- 
sale lots should be required to be given 
to the (Commissioner of Agriculture at 
the time of the shipment. This require- 
uKMit has been effective for years in the 
Florida Fertilizer Law and has enabled 
our field men to locate, inspect, and sam- 
ple fertilizer before it has been put into 
the ground. If the same rule were made 
to apply to wholesale deliveries of seed 
within the State' of Florida, it would ex- 
pe'dite proper enforcement of our State 
Seed Law'. 

Blending 

W'e c ()inc‘ now’ to a statt*ment as to a 
practice connnonly referred to as blend- 
ing. Under this practice seed falling far 
Ix'lovv the standards fixed may ha\e been 
mixed wa'th seed of the same variety 
w hich are not high in gerniination or 
other factors and the blended lot inav 
thus be brought aboNe the standard and 
sold. This system bevond a doubt per- 
mits many lots of seed which may fall as 
low^ as 25 pt'rcc'iit in germination to be 


skillfnlly commingled with a lot of high 
germinating percentage and sold at the 
price which the better seed alone wa)uld 
have commanded. One of the deplor- 
able po.ssibilities in such a situation lies 
in the fact, little known or- discussed, 
that in a given lot of seed which may 
test only 25 percent germination you not 
only have three-ejuarters of the seed 
which will not sprout at all but you also 
have a great proportion of tlu' 25 percent 
which will sprout to be so low in vi'tality 
that they cannot be expected to grow 
into normal healthy and productive 
plants. 

Furthermore, it is well to remember 
that blending of seed increases the 
danger of s))reading seed-borne diseases. 
The mixing of a lot of diseased seed with 
seed free from disease will certainly re- 
sult in infecting the entire lot. 

The jnactice of blending has been dis- 
couraged tor yc'ars by many law enforce- 
ment agents. A great many ethical 
seedsuK'n have alreadv^ diseontinued 
blending entirely or have greatly re- 
stricted it. We believ'c that such action 
should be taken in Florida through ap- 
propriate amendment of our Florida 
Seed Law, under which blending may 
not be done with impunity. 


WHERE does the MONEY COME FROM? 


John A. Dulany, Manager 
LaJ\(^ Okccchohec Farmers Cooperative 
Pahokee 

We, in the business of converting the 
sw('at of the brow into the coin of the 
realm, inust keep constantly on the alert 
to anticipate trends of demand, and see 


that our offcTings conlorm as near as 
possible to those demands. When 1 sav 
demand, 1 mean the consumer's d(‘mand, 
lor he is the only person who puts rt'al 
money into the transaction. The grower 
intends at least to invest for a profit, th(' 
buyer intends to invest for a profit, so 
does each handler, then it follows that 
we must meet the requirements of the 
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consumer, and in so doiivj;, t'ac‘h step 
back to and incliidinj^ the thrower, will 
lune pertormed a satisfactory business 
transaction. 

The buyer resistance to on-the-iarm 
tirade and pack is becoming \ery strong, 
due to a wide variation in the (juality 
offered by individual growers. It ap- 
pears some centralized grading and 
packing plants should b(' utilized. The 
fact that this is being done in somt' areas 
lather c^xtcnsively, and as demand can 
b(' uH't with propc^r grade and pack, 
those* farmers not axailing themselves of 
lhc‘S(‘ facilities, will surely sell their pro- 
duc't* at a low comparatixe figure. 

l"ew individual growers have volume 
enough to justify the invc'slment rc~ 
(|uir('d tor modern grading and packing, 
iuid without sulrstantial volume, labor 
would be difficult to employ. Farmers 
c‘()()p(’rati\ es seem to be tlie best answer 
to tins probh'in, where grading, jiackiiig. 
and sc'liing can be done c‘ooperativc'ly in 
large xolume. 

Chading and jiacking should lx* done 
for lh(’ grower who ivtains ownership 
aiti’r packing, thereby benefiting from a 
pr()])er grade and pack. 

The grower and ccnmtry shipper must 
be concenu'd with the performance of 
his commoditv in competition with other 
food items. Recently, the National 
League* of Fresh Fruit and Vegetable 
Distributors launched a Nation-wide 
[niblicitv campaign, using newspapers, 
magazine's, and radio, in connection with 
distribution education classes in hand- 
ling frc'sh fruits and vege'tables. 

The Lenigue's Washington eiffice, pre'- 
])ared spe'cial releases for each medium 
—dailies, we*eklies, magazinexs, and radic:), 
coxering every trading area in the United 
States. 

The* radio scrij^t anci “fact she^et,” set- 


ting forth all phases of this educational 
preigram, xvas ])laced with 525 radio 
food editors throughout the country. A 
story stressing the cemsumer benefit te) 
be derived from the program and de- 
signed to improve rt'tailer consumer re- 
lations w'as beamed tc^ 338 metropolitan 
daily food editors. The* response was 
such that the country was virtually 
blanketed by this rc'lease. A story em- 
phasizing the growc'r and shipper “stake’* 
in streamlining and modernizing of rc*- 
tailing perishabk's was placed w'ith 388 
smaller ne^wxspapers in ah producing s(*c- 
tions of the United States. A magazine 
.story was directly beamed at United 
State's retailt*rs through the medium of 
67 especially screeiu'd retail food store* 
trade publications. Another release was 
prepart'd for a large* group of radie) farm 
('diteirs', e'xplaining the distributixe edu- 
c‘atie)n program; how it w^orks and he)w it 
xvill benefit the fanner. 

Raltimore* recently launched its di.stri- 
butiem education course in handling and 
nu'rchandising fresh fruits and vege- 
tables, with 29 registrants making u]') a 
c*omIn nation retailer-wholesaler class. 
The program has not e)nly the* enthusi- 
a.stic support of the enre)llees them- 
selves, but the endorsement of the Inde- 
pendent Retail Grocers and Meat Deal- 
ers Association, the Raltimore Depart- 
ment of Educatie)n, and the Unix^ersity 
o( Maryland Extension Service. 

As in the case in every city where 
classes an* being conducted, the course 
is based on the “instructor s manual,” a 
guide* to belter handling and more effi- 
cient merchandising of fresh fruits and 
xegetables, prepared by the National 
I,.eague. 

From the foregoing, we can see the 
trt'ud is toward orderly and better dis- 
tribution. We, at the grower level, will 
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nt't'cl to grade and pack in a more effi- 
cient manner to tie into this Nation- 
wide' program. 

The extension service of the Univer- 
sity of Florida might be able' to watch 
the trend and supply material fe^r adult 
education in fitting the country shipper 
into the' wholesale-retail program. 

Farmers as a gre)up, may expect senne- 
what le)we'r income in the next few years, 
bt'cause costs will be higher in relatiem 
te) price's recei\e'd. If a sharp recession 
ex curs, the elre)p in lu't farm ince)nies will 
be' severe'. Prices of farm products are 
ne)t likely te) dt'cline appreciably during 
this \'ear, but present high levels are not 
likely to continue indefinitely. While 
the' ge'iK'ral price level and business ac- 
tiv'it}’ may maintain their pre'se'iit altitude 
le)r some' months; a readjustment is prob- 
able' within the next yt'ar or two. 

EHicii'iicy in farm productiem is up to 
the farmer, whereas efficiency in mar- 
keting e)f farm products and purchasing 
e)f farm rce|uisites is up to farm coopera- 
tives and e)ther ce)rporatie)ns engaged in 
these activitie's. When prices decline, 
marketing ce)sts will be more important, 
bee'ause inarke'ting margins will lag and 
re'main relatively high. Hence, criticism 
of marketing agencies and pressure for 
economy in marketing will increase. 
While marketing is always important, 
now is a good lime to emphasize studies 
of mark('ting methods to find ways of 
doing a better job at a lower cost. 

The days when inefficient organiza- 
tions could get by are coming to a close, 
and keen competition is sure to follow. 
It is important to emphasize quality, as 
well as efficiency, for premiums for bet- 


ter products will justify the higher co.st 
that may be involved. 

The most important economic problem 
of agriculture of the Ihiited States is the 
reduction of the violence of economic 
fluctuation, the reasonable stabilization 
of favorable lev^els of prices, production, 
and employment. 

Some fluctuation is probably inevi- 
table as long as human beings become 
alternately over optimistic, and over 
pessimistic. These minor movements, or 
busiiu'ss cycles, are like the waves of the 
ocean and are not a cause of major diffi- 
culties. It is the great depressions, the 
tidal waves, which raise hav oc with mod- 
ern economic society. 

In order to reduce the violence of de- 
pressions, it will be necessary to discour- 
age' over optimism during booms. The 
importance of this problem justifies the 
use of the best brains and ingenuity, and 
the support of agriculture and business. 

Reducing the viokmce of economic 
flnctuations is not a panacea for all eco- 
nomic ills. It would not solve all eco- 
nomic problems of the Nation but it 
woidd reduce them to manageable pro- 
portions. 

The Nation has learned that it cannot 
have a really prosperous agriculture, 
unless the rest of the economy is pros- 
perous. It has learned that agricultural 
income, and national income, rise and 
fall together, and that each affects the 
other. It should be learned also, that we 
cannot stabilize our economy piecemeal, 
one crop, or one industry at a time. 

Remember our customer, the con- 
sumer, is tied into all of these problems. 
Give him good food value, with a maxi- 
mum of nourishment and a minimum of 
waste. 



SOME RESULTS OF PREPACKAGING VEGETABLES 

IN 1948 


l\. K. SnowALiEH AND L. H. Halsp:y 
Florida A^iricxdtural Experiment Station 
Gainesville 
and 

li. A. SCIIOMER 

V, S’. Department of Agriculture 
Beltsville, Md. 

Durin<^ the first half of 1948 extensive 
iiiN'esti^ations of commercially prepack- 
aj^^ed broccoli, cauliflower, and sweet 
corn wen^ made at Rnskin, Florida. Ap- 
proximately 80, ()()() cartons (each with 12 
packages) of the three vegetables were 
grown, packaged and marketed by a 
Rnskin grower. The Department of 
llorticnltiire of the Florida Agricultural 
Expt*riment Station and the Bureau of 
J^lant Industry, Soils, and Agricultural 
Engineering of the U. S. Department of 
Agriculture conducted these te.sts jointly 
under the Research and Marketing Act 
in cooperation with the Florida Pre- 
packaging Council. Detailed physiologi- 
cal and economic studies of prepackag- 
ing at the shipping point were made to 
determine the feasibility of this method 
compared to packaging at the retail 
\c\ el. 

The physiologists were confronted 
with the probl(‘m of maintaining the 
original fn*shness, taste, color, and com- 
position from the time of harvest in the 
field until the packages reached the con- 
sumer. Although little difficulty was ex- 
perienced in pre\enting weight loss or 

’ All IrinpcTalurfS arc reported in degrees F. 


wilting in the film wrapped packages, 
the conditions were ideal for the growth 
of microorganisms. Attempts were made 
to maintain freshness and control decay 
by means of precooling, low temperature 
stoiage, and antiseptic treatments. 

The broccoli and cauliflower were 
graded, trimmed, washed, precooled, 
and packed into open-top cardboard 
trays while moving on a conveyor belt 
through the packing shed. Each tray, 
containing 10 ounces of broccoli or cauli- 
flower, was then machine wrapped and 
heat sealed in perforated cellophane 
which prevented the excess accumulation 
of respiratory gases. The sweet corn was 
mechanically husked, trimmed, washed, 
and precooled. Trays containing three 
5-inch ears lengthwise or five 3-inch c'ars 
crosswise were then wrapped and 
.sealed in cellophane. Ventilated card- 
board cartons were used for .storing and 
transporting the packages to the Florida 
and Northern markets. 

Before packaging the vegetables wen* 
precooled on a mesh belt while passing 
through a 30-foot tunnel under a con- 
tinuous .shower of mechanically refrig- 
erated water. Series of temperature 
rt‘adings' weri' taken of broccoli and 
.sweet corn starting with the field tem- 
perature and following through the de- 
crease during hydro-cooling and the in- 
crease during packaging. These tem- 
peratures are shown in Table 1 with th(‘ 
corresponding water temperature and 
time in the hydro-eooler. The cooling 
cycle had to be shortened from 13 to 9 
minutes in June to handle the increase 
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rABLE I 

'rjiii Influknck oi’ IImjho-c’Ooi in(, \ni> Pac^kacinc; (^n iiik I’umpkhatuhl: of 
Buocc:oli ano S^^^EET Cohn IIahvested at Difkehent Dates 

llyciro-tooling l^ackaging J)egre<‘s Below 

Time WaltT V'egctahle Temp. Vegetable Temp. P'iekl 'Femp. 

Date (min) 'I'emp. bSore Alter Deereusc Before Aft^r”' After Packaging 

Broc‘(‘oli 

]aii. 21 13 36 69 41 28 55 58 11 

Vvh. 19 13 - 79 48 31 57 58 21 


April 6 

13 

46 

85 

Swc*<*t 

58 

April 7 

13 

42.5 

85 

52 

May 12 

13 

42.5 

88 

59 

[line 10 
8.15 AM 

9 

40 

85 

50 

4:30 PM 

9 

41 

86 

53 


in \'()liiin(' of corn. The temperatures 
were taken in the cob of the corn with 
Iruit tlKTinoineters and inside' the broc- 
coli steins with thermocouples. The 
temptTatiuT's shown in the table are 
average's of at h'ast 10 readings. 

Hydro-cooling reduced the tempera- 
ture of both vegetables approximately 
SO"". The field temperature of the broc- 
coli varied from 69‘^ on jan. 21 to 79^^ 
on Feb. 19 and the r(*duction to 41^ and 
48"" was nearly adequate. However, dur- 
ing the ne.xt 7 minutt's wliile the broccoli 
was being drained and packaged the 
temperature* rose to 58". This rapid in- 
cre'ase partly nullified the precooling 
effect and made further cooling neces- 
sary in the' cold storage rooms. 

The corn ranged from 50" to 59" after 
hydro-cooling and from 56" to 62" after 
packaging. This precooling was very 
inadequate fe^r the corn. The water tem- 
perature in the hydro-cooler varied with 
the volume and temperature of the corn 
being cooled. Attempts were made to 
keep the water temperature near 32", 
but difficulty was encountered because 
of ice formation on the coils in the bot- 


Coni 


27 

61 

62 

23 

33 

59 

61 

24 

29 

59 

59 

29 

35 

54 

56 

29 

33 


— 

— 


tom of the hydro-cooler. Experimental 
lots of corn held in the hydro-cooler, 
with an average water temperature of 
37", were reduced from 85" to 46" in 20 
minutes and to 41" in 30 minutes. 

Eac'h cold storage room was refrig- 
('ratt'd by three blast coolers, but there 
was little air movement among the car- 
tons when large numbers were placed in 
solid blocks. I'he temperature changes 
in the cartons were measured with a 
twelve unit thermocouple cable. In a 
typical stack 8 cartons high, a pair of 
thermocouples (one in the center and 
one at the side) was placed in each of 
the top, middle, and bottom cartons. The 
decrease in temperature of prepackaged 
l>roccoli was compared with unpackaged 
broccoli in open wire baskets in the cold 
storage room. The resulting tempera- 
tures, shown in Figure I, are the av^c'rages 
of side and center positions in the car- 
tons or wire baskets. When the thermo- 
couples were placed in the two lots, the 
temperature in the cartons was 56", 
while the unpackaged broccoli was 42". 
The packaged lot had increased 14" be- 
tween the hydro-cooler and thc' cold 
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storage. The temperature iu the middle 
carton continued to rise slowly during 
the first hour in storage, and remained 
the warmest position with teinp('ratures 
of 55° after 5 hours and 44° after 19 
hours. The coldest position was in the 
top carton. It received the most air cir- 
culation and reached the air temperature 
(37'') after 17 hours, as contrasted to 
1 hour and 30 minutes recjuired for the 
unpackaged broccoli to reach the air 
temperature. 

C>artons of prepackaged broccoli were 
held in 35°, 45°, and 70° storage rooms 
to determine the changes in quality at 
the different temperatures. Broccoli 
held at 35° was fresh and green after 7 
days and after 13 days was only slightly 
discolon^d on the cut surfaces. At 45° 
a small amount of soft rot and discolora- 
tion was found after the second day. 
Lots that were packaged and stored at 
45 without hydro-cooling were slightly 
more wilted, discolored, and poorer in 
flavor than similar packag(‘s ol broccoli 
which w(*re hydro-cooled. After 2 days 
at 70' , both precooled and noiicooled 
lots were unsalable Ixoause of decay. 

The low(\st sweet corn temperature ob- 
tainable from the hydro-cooler during a 
normal day’s operation was about 50°, 
which was too high for shipping to the 
Northern markets. It was necessary to 
finish the cooling in the cold storage 
rooms. Thermocouples were placed in 
six experimental lots of corn on May 24 
to determine the rate of cooling of pack- 
aged and unpackaged, and husked and 
imhusked coni. Figure II shows the 
temperature of tlie regular prepackaged 
corn (A) had reached a low of 44° after 
18 hours in the cold room with the air 
temperature fluctuating from 33° to 40°. 
Ckmi prepackaged ( H ) at the same time 
and allowed to remain in the packing 


shed (air temperatures 78° to 86°) had 
ri.sen to 81° by 1:30 PM the next day 
(23 hours). 

Two lots of husked corn, one hydro- 
cooled ( E ) and one uncooled ( D ) were 
placed in the cold room unpackaged in 
wire baskets. After 3 hours the hydro- 
cooled lot had dropped to 34° and the 
air cooled lot to 37°. At this time lots 
D and E were prepackaged and, after 
18 hours, the temperatures were 4° and 
5° lower than the regular pack with the 
additional advantage of more rapid 
cooling. Lots F and G were placed in 
wire baskets unhusked. Lot F was 
placed in the cold room and the tem- 
perature dropped slowly to 38° in 18 
hours. Lot G was left in the pciicking 
shed, and the temperature fluctuated 
with that of the air. 

Prepackaged sweet corn stored for 10 
to 15 days at 35° was still iu a market- 
able condition, but there was some loss 
of the original sweet flav^or and some 
packages had a slight fermented odor 
upon opening. A similar decrease in 
quality was noticeable after 5 days at 
45° storage. 

Spoilage organisms were accumulated 
in varying numbers by the vegetables 
during the growing period, the harvest- 
ing in the field, and the handling opera- 
tions in the packaging shed. If a 
method could be found for killing the 
microorganisjns without injury to the 
vegetable or the person eating it, the 
storage life would be increased consider- 
ably. Several experiments were con- 
ducted with solutions of sodium hypo- 
chlorite and gaseous chlorine to deter- 
mine the antiseptic properties of these 
two chlorine sources at various concen- 
trations. Commercial hypochlorite 
bleaching solution with 5.25 percent 
chlorine was used in the first test. Broc- 
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coli in wire baskets was immersed for 13 
minutes (time of hydro-cooler cycle) in 
N^jiiter containing 5 to 1(X)0 ppm of 
chlorine. The broccoli was tlien pack- 
aged in the regular manner. At 35 ' all 
treatments, including the check dipped 
in water, were in good condition after 12 
days. Howe\’er, after 2 days at 70'' 
th('re was considerable soft rot present 
in th(* low chlorine^ treated packages and 
the cht^ck. The treatments above 1(K) 
ppm showed no decay, but the high con- 
centrations above 500 ppm produced 
considerable bleaching and browning of 
the broccoli leavers and dehydration of 
the cut stems. 

In the second test higher concentra- 
tions of hypochlorite solution (0.5 to 
10 percent) were used in treating sam- 
ples of cauliflower with no noticeable 
chlorine* odor or taste remaining when 
tli(* samples were* examined after 1 day at 
70 ’ ancl 8 days at 35 ’. As shown in 
Table II, the* higher concentrations were 
elfective in controlling decay and par- 
tially effecti\’e in controlling the darkt*n- 
ing of cut surfaces during 2 days storage 
at 70". 

In a third test, fe)ur concentrations of 
gaseous chlorine were compared with 
lour concentrations of hype)chlorite as 


antiseptic dips for cauliflower. Since 
the free e)r residual chlorine in water is 
re^duced by organic matter and other im- 
purities, titrations were made before^nd 
after dipping to measure the reduction 
of chlorine by the 15-pound lots of 
cauliflower. The results, as shown in 
Table 111, indicate that in order to main- 
tain the original chlorine concentration, 
additions would ha\ e to be made accord- 
ing to the amount of produce being 
treated. Table III also includes the pH 
determinations which indicated acid 
solutions from the gaseous chlorinated 
water and slightly alkaline solutions 
from th(* hypochlorite. The source of 
the chlorine made no difference in the 
rate of decay of the* cauliflowe^r in this 
test. 

At 70” all the treatments were in good 
condition after 1 day, and all were in- 
edible after 3 days due to physiological 
breakdown and decay. Treatment A 
(no chlorine) was in worse condition 
than all others. After 15 days at 35” the 
cauliflower in treatments. A, B, C, D, 
and F was in good salable condition, but 
treatments, E, G, H, and 1 had some 
browning and d('hydration of the curd 
due to high chlorine injury. The greater 
amount of injury, from chlorine gas, may 


TABLE II 

Effi CT or 1 lYFooHi.oaj'iF Dir on Dkc^^ and Discolohation of P4CK«\(a-:D Cauliflower 

After 2 Days at 70^ 



Clilorin<* 

% 

% 

1 1 y po- Chlorite* 
Solution 

ppnV 

% 

Dcc'.o' 

Discoloration 

0 

0 

100 

100 

0.5 

262 

54 

100 

1 

525 

37 

98 

2.5 

1312 

33 

92 

5 

2625 

16 

57 

10 

5250 

0 

37 

’ Calculated from hypo<.*hk>rite solution wit!^ 

5.2.5 % chloriiu'. 
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TABLE III 

Rksidual Chlohink and pfl Blfohe and Afteii Du»pi\(. J5 Founds oi Cauliflower in 
5 Gals, of CiiLoiuNArLD Waier ior 13 Mimjies 

ppRi Chlorinu pi I 


Truat- 

Chlorint* 

Dipping 



Dipping 

inont 

Soiirc't* 

Biioiv 

Alter 

Bui OK* 

Atlir 

A 

Clu*ck 

0 

0 

6.6 

7.0 

B 

HvpD-Clilorilu 

175 

48 

7.5 

7.0 

C 

H vpD-Clilonlu 

358 

184 

7.85 

7.4 

D 

IJvpo-Cliloritc 

466 

234 

7.85 

7 35 

E 

llypo-Clilorilc 

600 

430 

7.0 

7.6 

F 

Chlorine (ias 

184 

116 

4.6 

4.4 

(; 

Chlorinr (kis 

400 

330 

3.0 

3.0 

11 

Cliloriiic Cias 

530 

400 

3.0 

3.8 

I 

ChloriiK' Gas 

630 

560 

3.65 

3.65 


hav(' r(\siiltud from the luj^hur residuals 100 ppm on diflereut days. Agar plates 
present throughout the di]:)piug period were ])onred lo determine the micro- 
in treatments C and II as compared to organism count in the wat(‘r at the end 
C and D. of the day's operation. Botli chlorine 

When it was found that the e\])eri- gas and hypochlorite solution produced 
mental chlorine dips w(*re somt'what fairly effective control when maintained 
effective' in prolonging tlu' storage life of betwe'en 20 and 100 ppm. C.’oncentra- 
packaged vegetables, chlorine was added tions above 100 ppm tended to corrode 
to the water in the hydro-cooler. Sam- the equipment. Agar cultures made 
pies of the unchlorinated hydro-cooler Irom the (*ars of corn after tht'y wvre pre- 
water poured with agar plates rewaled cooled in chlorinated watc'r r(*\(*al('d tlu' 
the pres('nce of a large pojnilation of pre.sence of some yt'asts, bactt'ria, and 
bacteria, yeasts, and molds. In the molds. The corn was not sterilized even 
regular operation, the water in the though tlie organisms in the water were 
hydro-cooler was recirculated during a mostly killed. 

day's operation, and microorganisms In conclusion, th(* rc'sults of the pre- 
were continually washed from the vege- packaging studies at Ruskiu emphasized 
tables into the water. Concentrations the need for rapid precooling and a 
of 1 to 3 ppm of residual chlorine when method of holding the vegetable tem- 
continuously maintained in city water perature betwec'n 32"^ and 40'^ until mar- 
supplies have been found to be lethal to keted. Antiseptic treatments were of 
most bacteria and molds. In this case some value in controlling decay at higher 
higher concentrations were needed to ti'inperatures, but with the low tempera- 
kill the' organisms in a short time and turt'S absolutely necessary to preserve 
thus prevent wdd(‘ distribution. the flavor, texture, color, and composi- 

During the sweet corn prepackaging tion of fresh v^egetables, decay seldom 
se'ason the residual chlorine in the pre- occurred during the time required for 
cooler was maintained at levels of 20 to shipment and retail sale. 



AMARANTHUS GANGETICUS LINN, A NEW 
TROPICAL SPINACH 

l)iL J. J. OciisE can be cut as a vcjj;ctablc within 30 days 

UnivrrsHy of Miami sowing. 

Choral Gables Tin's tropical spinach, under the name 

of Ainaranthns gange^ticiis, Linn, is de- 
Ainaranthns gangcticus, Linn, a pro- scribed by Bnrkill in his Dictionary of 
lific and highly nutritious tropical the Economic Prodnets of the Malay 
spinach, has reciaitly been introduced Peninsula, p. 126, and by Herklots in his 
into Florida, and preliminary ('\peri- new book about vegetabU* cultiv ation in 
ments on a small field near the Univer- Hongkong, p. 94. Heyne in The Nut- 
sity of Miami indicate that this tropical plants of the Netherlands East Indies, 
NT'getable is entirely at home in its new p. 606, and Ochse in V c<^ctahles of the 
(environment. On good soils the plants Dutch East Indies, p. 25, have described 
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the same plant under the name of Ama- 
ranthus tricolor. 

The cultivated forms of Amaranthus 
gangeticus, Linn, are of Chinese origin. 
From China they spread all over the 
tropics. The tropical spinach is now 
grown as a table vegetable throughout 
a large part of C'hina, Malaysia, Indo- 
nesia, Indo-China, and the Philippine 
Islands. There are many varieties with 
colored or green leaves of different sizes. 
Hed-leaved plants, usually eaten when 
very young, seldom come on the market. 

Research workers in Java have shown 
that the leaves contain about 2% protein, 
0.2% fat, O.OlO Fe.O., 0.22Ca0, ().()7MgO, 
0.50 K.O, 0.08 P-O., 1600 I. U. Vitamin 
A, 10 I. U. Vitamin Hi, and 70 mg per 
100 gr fresh. Vitamin C. ( Voeding.stabel- 
len door Pannekoek-We.stenburg, Nyholt 
en van Veen, Genee.skundig Tydschrift 
voor Nederland.sch-lndie, Afl. 33 Deel 
80, 1940.) 

Small quantities of seed are already 
available for Florida growers who will 


give the plant a fair chance as a vege- 
table. Horticulturists will find that the 
size of the leaves often varies with the 
habitat and with the quality and compo- 
sition of the soil. The seeds are minute 
but may be collected without difficulty. 
They slunild be sown in dense rows 
about 8 inches apart. Seedlings of from 
6 to 8 inches in height are best for com- 
mercial purposes. 

1 1 is advisable to keep the plant sepa- 
rate from Amaranthus spinosus, Linn— 
ustially called thorny Amarant, which 
grows wild all over FK/rida. Thorny 
Amarant is a weed native to tropical 
America which has spread all over the 
tropics. Of this species, Burkill says: 
“It tends to become the commonest ama- 
rant in any thickly populated tropical 
country, by selection, animals eating it 
less than the thornless species: and that 
is why it is the most abundant species in 
India, and why it is growing increasingly 
abundant in the Peninsula.” 


THE PERFORMANCE OF NEW CUCUMBER VARIETIES 


David G. A. Keubert 

Associate Horticulturist 
Vef^etahle Crops Laboratory 
Florida Agricultural Experiment Station 

Bradenton 

The growing of cucumbers has been 
an important phase of Florida agricul- 
ture for many years. This crop has been 
grown commercially to some extent in 
nearly every agricultural county, and on 
every type of soil in Florida except pos- 
sibly the muck and marl areas of the 
Glades. However, the major portion of 
the crop has been grown along the we.st 


coast of Florida from Ft. Myers to Bus- 
kin and extending into the interior 50 or 
60 miles to the Wauchula and Arcadia 
areas, thence jumping north to the sec- 
tion west and southwe.st of Leesburg 
around Coleman, Bushnell, Webster, and 
Center Hill. During the past season con- 
siderable acreages have been planted to 
cucumbers in the Ft. Pierce and Immo- 
kalee sections. These areas will prob- 
ably increase greatly the acreage planted 
to the crop in the future. 

Plantings begin for the most part in 
September, for the fall crop, though a 
few growers start as early as the middle 
of August. The spring crop is planted 
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(hiring late December through early Feb- 
ruary. The soils, weather conditions, 
and methods of cultivation, therefore, 
vary considerably between se^ctions. 

It is interesting to note that the indi- 
vidual farm acreage' devoted to this crop 
in these areas will average much less 
than 5 acres. The large' farms are to be 
found largely in the Ruskin and Ft. 
Mye'rs sections and more recently in the 
Ft. Pierce and lminokale*e areas where 
plantings of 50 to a 100 acres are com- 
mon. Although the growe'rs in the cu- 
cumber-growing area from Ft. Green to 
Arcadia, Bushnell, and Webster section 
farm much less than 5 acres, the com- 
bined acreage from these areas is consid- 
erable, as is shown by the hundreds of 
cars of cucumbers moved during the 
comparatively short seasons. In spite of 
the addition of large acreage's, the aver- 
age growc'r will continue planting just 
about the amount he and his familv can 
handle. 

Since' cucumbers are grown in Florida 
during th(' winter, teunperatures, length 
ol day, and other factors are different 
from those' under which the crop is nor- 
mally grown. The plants response to en- 
NironmtMit is reflected in plant growth, 
flower j)roduction, and fruit .set. In ad- 
dition the crop is .subje*cte^d to the haz- 
ards of plant diseases, which are often 
fav ored by the climatic conditions which 
inhibit the^ normal gnjwth of the plants. 
No doubt, the most destructive of these 
diseases is downy mildew with which 
most of you are familiar. Other diseases 
of the crop are angular leaf spot, mosaic, 
bacteria] wilt, and powdery mildew, all 
of which demand considerable effort to 
control when present in the field. This 
control is often through laborious appli- 
cation of fungicides by hand-powered 


e(|uipment because, as shown above, 
farmers tilling small acreages cannot af- 
ford the costly eejuipment required on 
the larger farms. Mention is made of 
thc'se points to give a better perspective 
of the value of new varieties having re- 
sistance to disease, thereby decreasing 
the cost of production, which may in 
turn pe'rmit the small grower to increase 
acreage and family income. 

In an effort to reduce the hazards of 
producing the cucumber crops and re- 
duce the cost of disease control, several 
new varieties and hybrids of cucumbers 
have been secured for trials in Florida. 
Generous samples of downy mildew-re- 
sistant lines hav^e bc'en secured from Dr. 
W. C]. Barnes of the Glemson C^ollege 
Truck Expc'riment Station at Gharleston, 
S. C., for distribution and trials in Flor- 
ida. Unfortunately the seed supply of 
some of these lines has been small and 
di.strilnition has been limited mostly to 
experiment station workers and a few 
kev growers where performance could 
be ol)served during the season. How- 
ev^er, these* and other new varieties have 
been tested extensively over most of the 
cucumber-producing areas of Florida as 
well as most of the other States in the 
Southeast during the past 3 or 4 years. 
Recorded yield data and comments from 
these sources have been most encourag- 
ing. Inasmuch as the new varieties 
originated at the South Carolina Station 
are of immediate interest, a short history 
of their development may be of interest. 

These lines are the re.sult of crosses 
made in 1943 between Puerto Rico 40, a 
short-fruited, downy mildew-resistant 
variety originating in Puerto Rico, and 
the variety Cubit, a long-fruited, suscep- 
tible variety. From subseejuent genera- 
tions of this cross several very promising 
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lines have emerged whose description 
and records will be discussed in this 
paper. 

All variety testing at the Vegetable 
Oops Laboratory has been in replicated, 
randomized plots. 

Varieties planted have included the 
commercial varieties commonly grown in 
this section: Cubit, Marketer, Abbott & 
Ck)bb, and Straight 8; others not general- 
ly grown included Long E'^ellow, Im- 
proved Long Green, Ck)lorado, Highmoor 
and the newer hybrid types; Burpee and 
Woodruffs Hybrids as well as all of the 
availa})le downy mildew-resistant lines 
from the Cleinson College Truck Experi- 
ment Station. From these lines has been 
released the ne*w variety. Palmetto, tak- 
ing its namt' from the “Palmetto State” 
of South (Carolina. 

The earlv lines rc'ceived from South 
C^arolina iiK'luded the numbered strains 
2()l-A-6.7-l-l; 202-1-3 of 1-5; 2()LA-61- 
1-1-1-2; 201-A-3-7-2-1-2. E>om these lines 
f ‘merged the strains later nuinber(‘d as 
S(^2, 3, 4, 5 and 6 which were planted in 
a number of locations over the State to 
d(‘termine whether or not any one of 
tlu*m was better suited to a given local- 
ity. From these trials were' selected the 
lines SC" 2, 3, 5 and 6 as outstanding, 
number S(J 2 bearing the early number 
2()l-A-3-7-2-l-2 now has been released as 
the variety “Palmetto” mentioned above. 


Descriptions of Palmetto and these 
South C"arolina strains based on observa- 
tions in field plots at Bradenton are as 
follows: The vines of Palmetto differ 
litth' from those of the commercial va- 
riety Cubit except that the leaves are 
deeply lobed which makes identification 
of the variety quite simple. The season 
of maturity is slightly later than Mar- 
keter. Fruits produced in trials have 
been of g(K)d (piality with a large per- 
centage of fancies in the total yields. 
Fruit color is good, considered by many 
as superior to A CJ and Marketer. 
However, the color of the fruit, like most 
of the varieties tested, varies with 
weather conditions and is often light 
green in the fall. The seed cavity of all 
of the South CJarolina lines tested is 
small. 

The line SC-5 is considered by some 
observers to be superior to Palmetto. It 
is slightly earlier and tests indicate that 
it is more productive. The fruit length 
and shape is not quite as good as Pal- 
metto while the color is nearly the same. 
The vines are more vigorous and just as 
resistant to downy mildew, and observa- 
tions indicate that this line is more re- 
sistant to powdery mildc'w than any of 
the others. 

SC-S is as early as Marketer and has 
the fruit shape and vine type of this va- 
riety. It is usually rated as intermediate 


TABLE 2 

Totai. Marketablf Yield of Palmftio and Mxrkf.tkh 
Whfn C^.hown Undkh Commercial Conditions 

Palmetto' Markt‘ter 

Farm Lot'ation Acres Bii. Per Acre Acres Rti. Per Acre 

Ritter TT 324 33 ' 36 

Yong(*s Island - - 4 200® 21 50® 

lames Island . . 43$ 1_82 ^ 153$ 72 

'Part of these acTea^(‘s wt‘re breeding lines 'BaseHl on grower’s observation ratluT than 
similar to Palmetto. packinghouse rtxords. 
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ill resistance to downy mildew. Accord- Uiitortunately no description can be 
in^^ to reports this line does well in some included of the varieties Colorado and 
sections. In our trials, it has been light VV^oodruffs Hybrid which were included 
of color, yielded less than the other in trials dtiring thv past two seasons. For 
lines, and has shown less resistance to some unexplained reason, the Woodruffs 
downy mildew. However, according to Hybrid produced a total of only four 
Dr. Barnes, there is some indication that fruits in tests in two locations, Bradenton 
this line has some rexsistance to angular and Ft. Myers. Colorado produced 
leaf spot which would be of great value mostly crooks and culls from these 
in some sections where this disease is ])lantings. 

especially destructive. SC-6 is produc- Crowing conditions in the Bradenton 
tive, early, and shows about the same re- area during the past several .seasons have 
sistance as S(]-5. The fruit is blocky lelt much to be desired and the plant- 
and somewhat short for the ideal market ings have suffered from U'o much water, 
type. Color of this line has not been as However, each sea.son a sufficient num- 
good as the others but a new sc'lection of ber of the plots have been salvaged to 
tliis number in trials this sea.son prom- pre.sent a fair picture of fruit type and 
ises to be better than the old line. color, and yield records have been suffi- 

Descriptions of the commercial varie- ciently complete to give a compari.son of 
ties named abo\'e are familiar to most the varieties tested. 

growers and need not be included here. I'he vari(Ty Puerto Rico 39 has been 
Experience with the new variety "High- included in all tc\sts. This variety is ex- 
moof’ last season indicates that it is not tremely resistant to downy mildt^w and 
adapted to the particular requiremt*nts has been used to indicate the compara- 
of the Florida west coast area as few tive resistance of the other varieties 
marketable No. 1 fruits wtT<' harvested grown. This variety has consi.stcaitly 
from this variety. However, it is claimed produced the greatc.st number of fruit, 
that it is scab resistant and may be but unfortunately the fruit produced art* 
worthv of further trials where this not uniform as to size and shape, pro- 
di.sease is prevalent and serious. ducing a great many very short blocky 

TABLE 3 

Estimates of Defoliation of Cucumber Varieties 
BY Do\^ NY Mildew* 

Per Cent Defoliation 



Virginia 


South Caroli 

na ( Oft. 20, 1947 ) 

Variety 

( Inly 18, 1947) 

Expt. 1 

Expt. 2 

l^ilnietto 

44 


25 

25 

Bur])ee Hvhritl 

75 


60 

80 

Mark(*tei 

— 


95 

98 

A and C 

82 


95 

98 

Cnhit 

91 


97 

99 

'Similar Results 

havt‘ heen reeorded at 

Tables 2 and 3 are 

r(‘prints from Procec^dings 

Charleston in other 

years and in Florida. 

of the 

American Society for Horticultural 



Science 

V'ol. 51, 1948, 

, W. C. Barnes. 
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fruit averaging about six inches in length, 
and not acceptable for the market dur- 
ing the regular season. In our trials the 
color has been dull green or gourd-like 
with a great deal of white flecking. This 
\'ariety is oftcm grown as an “off sea.son” 
crop for local or nearby markets with 
success because of its extreme resistance 
to “downy mildew.” 

The burpee Hybrid variety is e'xtreme- 
ly productive^, ranking with the top 
group for yie'lds of fancy fruits in all of 
the tests conducted. The vines are ex- 
trc^mely vigorous and seem literally able 
to grow fast enough to produce leaves 
latster than downy mildew can destroy 
them. Howex er, in spite of the fact that 
this N iiriety seems to be quite resistant to 
the disease because of its vigorous 
growth, it is fairly susceptible when at- 
tacked by the disease in the early stages 
of growth, and a grower might find it 
difficult to get control of the disease by 
spraying or du.sting. On the othf^r hand, 
once* this variety has produced a fair 
sized Nine it can stand many reverses 
and poor growing conditions. The 
writer, at this time, has plots of this va- 
riety that are far ahead of all others in 
volume of growth thougli they have 
been subjected to nearly 17 inches of 
rain since they were planted. 

Fruits of Bur]>ee Hybrid are usually of 
good size, averaging about the same as 
Palmetto. The color is good, though 
tending to be (juite light in the fall. De- 
N'elopment of the fruit must be watched 
cjuite closely in this variety for a mature 
fruit missed in one picking is sure to be 
a jumbo in the next. Because this va- 
riety is a first generation hybrid, cost of 
seed is greater than regular varieties. 
Through spot planting a saving could be 
had that would permit the use of the 
.seed. It is possible, of course, that cost 


of producing this seed may be reduced 
in the future, thereby reducing cost to 
the grower. 

Table 1 shows the comparative yields 
and other information of interest taken 
from the variety trials in the spring of 
1948. Previous records and observations 
on these varieties have been consistently 
similar to Table 1. Yields on mo.st of the 
South C^arolina lines have always been 
superior to the commercial varieties 
tested except Burpee Hybrid and Puerto 
Hico 39, under like conditions. Con- 
tinued selections from the.se hybrids may 
in the future produce even more satis- 
factory xarieties. 

It is possible that these yiedds from 
di.sease-resistant linos would have been 
even better had they been planted in 
fields isolated from varieties badly in- 
fected with downy mildew. Spectacular 
yield records have been reported from 
other sections of the South where these 
lines have been grown as regular field 
crops adjacent to commercial varieties. 
All example is .shown in Table 2. These 
records may b(* considered as rather ex- 
treme differences which happened under 
extreme conditions but they indicate the 
value of disease-re.sistant varieties. This 
difference is further demonstrated in 
Table 3 which shows a comparison per- 
centage of defoliation from several ex- 
periments in three locations. 

Conditions experienced in trials con- 
ducted by the writer have never been as 
extreme as indicated by these tables but 
results obtained under severe disease 
conditions have been comparable and 
most satisfactory. 

Summary 

Th(* introduction of downy mildew-re- 
sistant varieties of cucumbers that are 
adaptable to Florida conditions and pro- 
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ducing fruits that will compare or excel 
those of the commercial varieties now in 
use will remove* in large part the greatest 
hazard in the production of cucumber 
ill the early producing sections of the 
State. The resistant variety Palmetto 
and the other sister lines which hav^e 
been tested no doubt can be grown 
under the most favorable conditions 
without the benefit of fungicide protec- 
tion. Howev<*r, under most conditions, 
the writer does not recommend the com- 
plete discontinuance of a regular spray 
or dusting program, especially if exposed 
to infection from nearby fields. The fre- 
quency of applications can be reduced 
if the plantings are fairly distant from 
others where susceptible varieties are 
grown which could be a source of infec- 
tion. 

It is certain that these varieties will be 
planted extensively as soon as sufficient 
S('ed becomes available to supply the de- 


mand. Results of tests indicate that Pal- 
metto can be planted with the assurance 
of a good commercial crop, as it pro- 
duces good yields of excellent fruits ac- 
ceptable on all of the markets on equal 
terms with the commonly grown varie- 
ties. Because of the disease resivStance 
of these varieties, picking can be ex- 
tended from one to several weeks longer 
than with the susceptible varieties. 

Burpee Hybrid has been found to be 
outstanding in production of exception- 
ally fine fruits. It is extremely vigorous 
of growth, but rather susceptible to 
downy mildew. Chief objfiction to the 
planting of this variety is the high cost 
of seed. 

The varieties Marketer, A & C and 
Straight 8 are still grown extensively in 
the cucumbtT growing ar(*as. The* va- 
riety Marketer is still the favorite of most 
of the growers in the Bradenton area of 
the west coast. 


INVESTIGATIONS ON THE CONTROL OF THE FALL 
ARMYWORM AND THE CORN EARWORM 
ATTACKING SWEET AND FIELD CORN 
IN THE EVERGLADES AREA 


Norman C. IIayslip 
Evrrf^Uidcs Experiment Station 
Florida Agricidtttral Experiment Stalion 
Belle Glade 

The fall armyworm, Lapliij^rna fru^i- 
perda (S. & A.) and the corn earworm, 
Heliothis armi^era (Hbn.) constitute 
the most serious insect pests attacking 
corn in the Everglades area. Seldom 
is a corn crop planted which escapes a 
severe infestation of one or both of these 
pests. Other insects which are cjuite 


severe in certain instances include cut- 
worms, wireworms, and the l<\sser corn- 
stalk borer. A series of c'xpciriments for 
the control of fall armyworms attacking 
the buds of corn and corn earworms has 
been conduct(»d at the Everglades Ex- 
periment Station during the last few 
years. The results of thc?se experiments 
are discussed and some of the more per- 
tinent data are presented. 

The Fall Armyworm 
This insect is a pest on both field corn 
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and sweet corn, but is more destructive 
on swe^et corn. The adult moth deposits 
egg masses on the leaves of the plant 
soon after the plant emerges. From the 
eggs numerous tiny larvae hatch and 
begin feeding upon the leaves, later to 
migrate into the buds of the plants. As 
the larvae become larger, they penetrate 
deeper into the buds of the corn, some- 
times killing the plant, and always mak- 
ing chemical control more difficult. 
When the larvae mature, they migrate 
to the ground and form the pupal stage 
in the soil. The moths emerge from the 
pupae, thus completing the cycle. 

If c'ggs are deposited late in the grow- 
ing period, this cycle is not completed 
before the tassels and silks form, and 
the worms feed upon the tassels and mi- 
grate into the young ears, entering 
through th(‘ tips, or from any point on 
tlic' sides or butts. When the worms are 
prex alent at this stage of growth they 
damage tlu* ears of corn \c*ry sc‘verely. 
Fall armyworms sometime migrate into 
corn plantings in larg<‘ numb<*rs from 
adjacent weeds and grasses, and assume 
rc'al armvworm habits of completely dt‘- 
stroying the plants as they pass through 
them. This form of damage is quite dif- 


ferent from the more common budworm 
type of fall annyworm damage and re- 
quires immediate and thorough treat- 
ments in order to prevent total destruc- 
tion of the crop. 

A number of baits, sprays, and dusts 
have been tested against budworms at 
the Everglades Experiment Station dur- 
ing the past 3 years. The data obtained 
from two of these experiments are in- 
cluded in order to show (1) the com- 
parative effectiveness of dusts, sprays, 
and baits, and (2) an evaluation of 
some of the newer insecticide's as con- 
trols for budworms. Reference to other 
experiments is made in the discussion 
following Tables 1 and 2. 

Expcriuicnt A. U.S. 34 .sweet corn 
was planted in a replicated and ran- 
domizc'd experiment in the spring of 
1946. Treatments were applied 21 days 
following planting, using a whec'lbar- 
row-type power sprayer at 200 pounds 
pres.sun* to apply the s])rays, and a 
rotarv hand dusU'r to apply the du.st 
formulations. A list of tlie various 
formulations of DDT used in this ex- 
pc'riment are included in Table 1 with 
control data showing the difference in 
control obtained with sprays and dusts. 


TABLE 1 

Tin-. EiJ'Kc.r oe SK\bHAi- Fohmul v i ions ok DDT on Kali. AHM\vvt)HM.s in the 

Buds c)F Cohn 


Ireatiiicnt 


1 — I^D^r enuilsion — I pound DD'f per 100 gal. 

2 — DDT wettabk *— 1 pound DDT pcT 100 gal. 

— DD'T dust — '‘3 percent in sulfur 

4 — DDT dust — 3 pci cent in talc 

5 — DDT dust — 1 percent in talc 

6 — Check, not treated 

Dillcrcnce required for significance’ 


AMcaii percent of buds 
damaged 8 days after 
treatment. 

4.4 

6.4 
22.1 
25.5 

43.7 

43.8 
4.9 



170 


FLORIDA STATE HORTICULTURAL SOCIE IT, 1948 


Experiment B. In the spring of 1948 
a planting of Big Joe field corn was used 
for a replicated and randomized c*xperi~ 
ment comparing several spray and poi- 
soned bait formulations for the control 
of fall army worms in the buds of tlie 
corn. Spray treatments were applied 
using a power sprayer with a three-noz- 
zle boom operating at 200 pounds pres- 
sure and delivering al)oiit 125 gallons of 
spray per acre. Baits were applied by 
hand, dropping a small amount into 
each bud. 

The first applications were made when 
the corn was 16 inches tall at which time 
almost 100 percent of the buds were in- 
fested with worms. A second treatment 
was applied 6 days following the first. 
Omtrol data was obtaiiunl 4 days follow- 
ing each tn'atinent. The list of materials 
applied and degrees of control obtained 
are included in Table 2. 

Disrnssion of results obtained from 


fall armijworm trials. A study of 
Tables 1 and 2 will show that poisoned 
baits were most effective in bud worm 
control, followed by sprays and dusts in 
the order named. This orde*r of effec- 
tiveness has been generally consistent 
in all of the trials conducted during the 
last 3 years. On \ery young corn poi- 
sone‘d baits have not been as effective 
as on larger corn, for example, a cryolite- 
corn meal bait applied to corn 21 days 
after seeding was inferior to DDT 
spravs, but was superior to cryolite dust 
or spray. The same type of bait applied 
to corn 58 days aft(‘r seeding was 
superior to DDT sprays, with almost 
complete (Madication of Inidwonns. As 
the worms migrate from tlu^ leaves into 
the buds and feed deeper into the whorl 
poisoned baits become more useful. 
There is some (‘vidence that baits ap- 
plied to large corn from airplanes may 
gi\e effectiNC control of bndworms, but 


TABLE 2 


'tut oi Sfhays and Baits foh 

iiiK CoNiTiDi. OF Fall 

\H\!^\M)U\IS IN 

iiii. Buds or 

Bic; 

JoK Fifij) 0)HN 




Mi'an per l ent of 

l)ud.s danuiged 

Material Applitd 

Fornmlation 

4 da\’s after 

4 days after 


1 

first treat. 

si'i’ond treat 

1 — Diyr — 50 percTiil 

2 lb. per 100 gal. 

29.7 

4.6 

2 Mi'll lONvchlor — 50 percent 

2 lb. per lOO gal. 

40.2 

8.9 

•S — DDl) ~ 50 percent 

2 lb. per 100 gal. 

.12.7 

9.5 

4 — l^arathion — 15 percent 

1 lb. per 100 gal. 

16 1 

9.3 

5 — l^.iralhion — 15 percent 

h lb. per 100 gal 

19.7 

11.4 

0 — HCII— 6 percent ganuna isomer 

4 lb. per 100 gal. 

33.6 

13.5 

7 ~ Clilonnated eainphene 




25 peri l *nt 

4 lb. pel 100 gal 

28.5 

7.4 

S — (dilordane — 50 pereenl 

2 lb. per 100 gal. 

22.9 

7.3 

9 ~ DDT — wheat bran 

5 piTcent DDl’ 

35.5 

6.5 

1 0 — Clilorilaiu' — wheat bran 

5 periT'Dt c'hlordane 

19.0 

2.8 

1 1 — Barathioii — wheat bran 

1.5 piTcent parathion 

13.4 

0.0 

J2~Chi'ck, not treated 


95.3 

80.5 

Difference, ri'ijuired tor significance 


8.7 

7.2 
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tliis method of application is somewhat 
inferior to hand applications. 

Sprays have consistently gi\'en satis- 
factory budworm control when the ap- 
plication was thorough. On young corn 
numerous worms are scattered over the 
leaves and in the buds. All leaves and 
buds must be thoroughly coven^d with 
spray if a high percentage of these 
worms are to be killed. On larger corn, 
alter the worms have migrated into the 
buds most of the spray should be di- 
rected in th(' whorl. A power sprayer 
is needed for best control. It is difficult 
to obtain maximum control with a knap- 
sack sprayer, recpiiring very earelul and 
thorough operation. The* use ol a power 
sprayen* with 3 nozzles per row operating 
at about 300 pounds pressure and d(*- 
lix'cring 50-100 gallons ol spray p(*r acre* 
will give good control of budworms. 
Tlu* results obtaiiu'd with dusts indicate 
that th(*y an* inferior to baits and sprays 
against budworms. Ground powered 
(lustc'rs are lairly effecti\'(‘ and inav be 
used il spraying is not possible. The 
dust also should be directed into the 
buds. 

As noted in Table 2 se\eral insecti- 
cides have bec*n found effecti\e again.sl 
budworms in corn. The growc'r should 
first make certain that he has ecpiipment 
suitable for thorough treatm(*nt and then 
select tla* material which fits his par- 
ticular need. C]ost of the inseeticidt* 
would certainly be one eonsid(*ration. If 
corn leav(*s are to be fed to livestock 
methoxyehlor or DDD may be used since 
they an* reported to be less toxic to 
warm blooded animals. Those with small 
acreages which do not justify the pur- 
chase of powered sprayers may elect to 
spray or dirst young corn with hand 
equipment and use a poisoned bait after 
the worms ha\e migrated into the buds. 


The Corn Earworm 

The corn earworm is the most serious 
insect pest attacking swt*et corn, and 
has proven to be a \ery difficult insect 
to control. Some common varieties of 
Held corn have been selected for resi.st- 
ance to earworms, and the use of re- 
sistant varieties has made chemical con- 
trol unnecessar). Even on susceptible 
\'arieties of field corn it is doubtful that 
chemical control would prove economi- 
cally feasible. On sweet corn, however, 
intensixe control measures are often 
necessary if a high pc*reentage of mar- 
ketable ears is to be obtained. The 
adult moth deposits eggs singly upon 
the corn silks from the time the silks 
first appear until they have turned 
l)rown. Tiny worms hatch from these 
eggs and migrate into the tips of the 
ears, feeding upon the silks and then 
into the tips of th(* ears. The degree* of 
damage depends upon tlu* varietx* of 
corn, the* rate of infestation, and che*mi- 
cal control measure*s used. At the time 
of harxest many of these xx'orms may be 
found feeding deep into the ears, making 
the corn undesirable for marketing. 

Gorn earworm .studies at the Ever- 
glades Station haxe provided the basis 
for exalnation of a number of insecti- 
cidal dust and atomized oil spray formu- 
lations applied to the silks, and sex^eral 
mineral oil formulations which were in- 
jected into the tips of the ears. Data 
obtained from expc'riments conducted in 
the spring of 1948 are reported. 

Kxperuneni A. An e x p e r i m e n t a 1 
])lanting of loana .sweet corn designed 
to compare the newer insiictieide dusts 
and OIK* atomized oil-based DDT sprax' 
was made in the spring of 1948. Dusts 
were applied to the silks at the rate of 
about 35 pounds per acre with a rotary 
hand duster. The oil-insecticide plots 
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w(‘re treated with a Cornelius Hydraulic 
Aerosol hand sprayer delivering 0.6 cc. 
of spray in the silk area from each side 
of the row. The first treatments were 
applied when the silks began to show, 
and additional applications were made* 
at 3-day intervals until a total of six 
treatments were applied. The corn was 
harvested on two dates, and a sample of 
20 ears of corn from each plot was ex- 
amined for earworm damage during the 
first harvest. Yield data and a record 
of worm daniagt' under the various treat- 
ments is contained in Table 3. 


portunity to obtain additional data. The 
experiment was designed to determine 
the proper timing of oil spray treatments 
and the number of treatments required 
for satisfactory control. Treatments 
were applied with a Cornelius Aerosol 
hand sprayer, directing the spray from 
one sid(‘ of the rows, and delivering 
0.6 cc. of spray in the silk area of eacli 
ear. The cars of corn were examined 
for earworm and oil .sj^ray damage 20 
days followiTig the last treatmemt. Table 
4 shows the time and number of treat- 
ments applied, and the percent of worm 


TABLE 3 

Cohn Eahwohm (’oNinoi- Suidiks, Amohni oi- Eahwohm I)\MA(.r, \m) IImukst Dvia 


Tu'aliiiriit 

1 - (^liloulanc — o percful 

2 — M(‘lIu)\vc‘liIor — 3 pcmuil 

1)1)13-' 5 poreent 

4 -- 1)1)1’ - 5 porcfnt 

3 — C^hloriiiatfcl caniplirnr — 5 pc’it’riil 
() — J^irathion — 1 pi'rcent 

7 — DDT — oil hasfcl — 2.7 porccnt DD3’’' 

8 - CIk'cIv, not tmitc'cl 

Diftrrc'iico recpiin'd lor signilicanoc 


' A soorini; syslcMii was usocl as follows: 0, no 
worm dainago; 1, loss than 1 inch ot tip dam- 
agt‘d; 2, I to 2 inches ol tip dainag<*d; 3, 


Ammml ol 

diim;ig(‘ dnc‘ io 

Total harvc'st 

corn 

1 ‘iirw'orms. 

( l^)imds p(T 315 

Sc*or('' 

P(T('(‘nl worm In 

I'c l(‘ct of row) 

199 

6 

246.6 

J9I 

3 

237. 1 

111 

23 

253.7 

1 16 

39 

236.9 

203 

2 

269.6 

146 

21 

229 5 

0 

100 

249.5 

218 

1 

242.1 

23 


(not sign.) 


ovci 2 inchc's dl tip damaged. Tol<il score 
l<>r JOO ears is shown. 

" Shell Vapona D-‘42 siipplietl by Shell Oil 
Company, Inc. 


Experiment B. In order to obtain 
additional information on the atomized 
oil-ba.sed DDT treatment further experi- 
mentation was conducted on Big Joe 
field corn. While this corn is not seri- 
ously affected by corn earworms, it was 
selected because the planting was near 
the silking stage at the conclusion of the 
previous experiment, and offered an op- 


free ears obtained under the various 
treatments. 

^ Discussion of results obtained from 
corn earworm trials. Using the .scoring 
system outlined in the footnotes below 
Table 3, the 5 percent DDT dust was 
found to be superior to the other dust 
treatments in reducing earworm damage. 
Five percent DDD and 1 percent para- 
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j'ABLE 4 

Cohn Eahvnohm Conthol ~ Timjv and NoMinjt oi‘ Thl vimiats \niiii Aiomi/kd On. 

Raski) Dirr^ 


Ti t‘atiiu*nt 
No. 


Date ot troaliiicnts 
May 25 May 29 “ |uno 3 

X X X 

X X 

X - 

^ _ X 

niflcrciKv H‘(|Uir(.*d tor sipuiioaticc’ 


oi tips fnv 
woiin clainagf 

89 1 

90.0 
57.2 

92.0 
38.8 
14.6 


' 'TIk' loniHilatioii usod was Shell Oil Coiii- 
jiain’s X'apona D-42. 

tliioii dusts were inferior to the 5 pc'r- 
eent DDT dust, hut were superior to 3 
j)(‘reeiit c’hlordiuie, 3 pereeiit methoxv' 
ehlor, 5 pt'rcenl ehlorinated eamphene 
iind tlie eluvk. 

"Hie eoinplet(' absenec* of ear\\'onu 
damage in the atonii/ed oil-based l^DT 
sprav plots was a striking eontrast to the 
liest dust tn^atineiit which prodiiec‘d only 
39 pereeiit worm free ears. The six 
atomi/ed DDT oil treatments produced 
definite injury to the tips ot the ears in 
prevt'iiting kernel formation lor Irom 1 
to 3 inches on many of the ears. This 
lip damage was quite similar to damage 
resulting from mineral oil-pyrethrum iu- 
j(‘ction treatments. The total abscaiiv 
of worms in this oil spray treatment was 
interpreted to indicate exce.ssive treat- 
ments, and FAperiment B was conducted 
to obtain information on timing and 
number of treatments recpiired for good 
commercial control of earworms. 


‘ “X” indu citcs the lUMlnicnt w^as applied. 

’ uidieates llu' treatnuml was not appli<'d. 

The data contained in Table 4 defi- 
nitely indicate that timing of the oil 
sjnay tn^atments is an important factor 
in control of earworms by this int'ans. 
The plots receiving the last (June 3) 
treatment wer(‘ equal in worm-free ears 
to the plots receiving the last two, and 
to those receiving all three treatments. 
There was some ev idence of treatments 
1, 2 and 4 in Table 4 preventing kenud 
formation on the tips of some of the 
ears. Lat(*r studies (not reported in this 
paper) indicate that excessive tip dam- 
age may be avoided by proper timing 
and a change in spray formulations. 
While the studies with oil-based sprays 
tor treating corn earworms are not com- 
plete, this method of control shows more 
promise as a practical means of obtain- 
ing a high percentage^ of worm-free ears 
than any treatment yet te.sted at the 
Flverglades Experiment Station, 



RECENT PROGRESS IN BREEDING TOMATOES FOR 
DISEASE RESISTANCE 


J. M, Walter 
Plant Pathologist 
Vegetable Crops Laboratory 
florkla AgricAiltural Experiment Station 
Bradenton 

1. iNraODUClTON AND lIlSl'OKlCAL 

Bac;kground 

At the meeting of tliis Society in 1942, 
Dr. Bi'ckenbuch presented an account 
of tlie work of oiir laboratory on this 
problem. His report was to a consider- 
able extent a projection of the problem 
—a statenumt of what the laboratory pro- 
posed to do because of the need tor 
\'arieties of tomatoes resistant to the sev- 
eral diseases that were regularly causing 
the growers of the State se\T're losses. 
The purpose of this paper is to report, 
in as much detail as the alloted time will 
allow, onr present position on each 
phase of this work. 

The diseases of tomato that have been 
given attention in this breeding program 
are as follows: 

1. Wilt, caused by Fusariu}n oxijspo- 
rum Schlecht var. lycopersici Sacc. 

2. Mosaic, caused by two or more 
tobacco mosaic viruses. 

3. (Jollar-rot aiid early blight, caused 
by Alternaria solani. 

4. Root-knot, caus(‘d by nematodes 
known as Heterodcra marioni, 

5. Gray heatspot, caused by Stemphy- 
Hum solani Webber. 

(1 Le*af mold, caused by Cladospor- 
ium fulvwn Cke. 

These diseases are listed in the order 
of the share of time apportioned to them 


during recent years. At the outset, of 
course, Fusarium wilt and mosaic were 
the only two diseases in the program. 
Tile others were added to the list only 
ujMin the demonstration, mostly by other 
experiment station workers, of course, 
that inherent resistance to them occurs 
in some species, variety, or line of to- 
mato. In each case, stocks of the lines 
possessing the desired resistance have 
been acquired, subject 'd to repeated 
tests in our fields in which tomatoes are 
grown crop after crop, and, if they 
showed promise, used for crossing with 
the most advanced stocks alreadv on 
hand. Vitv recently bacterial wilt, 
caused by Phytomonas solanaecarum. 
has been add(*d to our program. This 
disease is curnmtly causing severe losses 
in several old fields of th(' West (k^ast 
district of Florida. We are at prc\senl 
looking for resistance to Phoma, a fung- 
ous disease alfceting leaves, stems, and 
fruits. The developments of the past 
few crops in our section indicate that 
Phoma resistance will be especially im- 
portant if tomatoes are to be prepack- 
aged in Florida. 

For some time it has been the view of 
the laboratory that a new tomato varietv 
must ha\'e resistance to several diseases 
if it is to be suitable for use on old land 
and enable the grower to avoid the heavv 
expense of clearing new land for each 
crop or for only two crops. Thus, the 
breeding problem has become one of 
combining, in a few new varieties, the 
resistances to all the major diseases. 
Disease resistance is not enough in itself, 
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of course. We must select for fruiting 
characters such as number, earliness, 
si/e, smoothness, shape, and (juality at 
(>very possible opportunity. Dr. Becken- 
bach has set as the goal of this project 
new \ arieties ('(jual to Rutgers in vigor, 
adaptability, and yield, superior to it in 
earliness, smoothness, quality, and 
disease' resistance. 

II, New Varietjes 

The \egetabl(' Breeding Laborateny, 
U.S.D.A., CJharleston, S. C., about 3 
months ago released a wilt and collar- 
rot resistant tomato variety under the 
name Southland. This variety is also 
rc'ported, by some observers, to show re- 
sistance of worthwhile degree to late 
blight, but I shall have to see this before 
1 acce))t it as fact. However, the line 
has made* a lavorable impression upon 
c'wryone in Florida's Experime^nt Sta- 
tion svsteni who has tested it. This new 
\ari(‘tv iiK'rits trial by numerous growers 
who are operating on old land, but seed 
will probably not be a\ailable until next 
summer. 

As manv of vou know, our laboratory 
at Bradenton in July s(‘nt <nit, for trial by 
growers throughout the State, two lines 
that hav(* given promising performances 
in our area. These two releases are ten- 
tatively assigned the names of Manasota 
and Manahill. Manasota possesses the 
field iinmiinity to Fusarium wilt, is early, 
and produces numerous medium-sized, 
high-quality fruits. It has been carefully 
selected through scN cral successi\^e gen- 
c'rations by Dr. Beckenbach for tht* horti- 
cultural characteristics after showing 
itself homozygous for wilt resistance. 
Manahill possesses the same level of re- 
sistance to wilt and produces numerous 
large fruits of good quality, but it is a 
ft'w days later than Manasota and may 


not Ik* so well adapted for the fall crop. 
However, Manahill has, in combination 
with the wilt resistance, the best avail- 
able level of resistance to collar rot and 
t*arly blight, plus the highest order of re- 
sistance to gray leafspot. The pedigree 
of Manahill is before you because we 
think you might find it interesting and 
enlightening. 

111. W n:v Resi stanc:e 

With few exceptions, the numerous 
breeding lines we are now handling are 
homozygous for the ‘Tan America” type 
of resistance to Fusarium wilt, cfnnmonly 
described as field immunity. The 
original stocks carrying this resi.stance, 
whicli was found in the South American 
species of cherry tomato, Lijcopersicon 
phupineHifohiiin^ were supplied by Dr. 
Tuck(*r of the University of Missouri, 
who had carried out the tedious work of 
adxancing this resistance several steps 
from the semi-primiti\’c* early hybrid 
form toward the* desired goal by back- 
crossing the resistant hybrids to the best 
commercial varieties. Dr. A. L. Harri- 
son, who handled the project for 3 years, 
did much of the work required on this 
phase. 

IV. (k)MBiNAJi()N or Wilt Resistance 
wnii Resistance to Alternaria 
AND StExMPIIYLIUM 

The pedigree of Manahill shows one of 
several courses pursued in the efforts to 
combine wilt resistance* with resistances 
to collar rot and (*arly blight. The line 
UR-1 used as the source of collar-rot re- 
sistance in the last cross was supplied by 
the regional VBL, at Charleston. For 
crossing wth this line Dr. Harrison hap- 
pened to choose plants of line W41-3-2 
carrying the recessive genes accounting 
for a v'ery high resistance to gray leafspot 
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(Steinphyliuin). Though he left uo 
roeorcl on tlie point, we can be sure that 
Dr. Harrison chose plants of W41-3-2 
that were free from the leaf spots oc- 
curring at the time. 

The epidemic of gray leaf spot that de- 
veloped in November of 1947 did us the 
service of causing each of iiumeious 
breeding lines to clearly show its reac- 
tion to the causal fungus. We now feel 
that we are in very good position with 
respect to this disease, which has been a 
constant threat to the tomato crop in 
Florida. We have on hand lines derived 
from otlier source stocks that show re- 
sistance to gray leaf spot and we now be- 
lieve that we recognize at least two, pos- 
sibly three, hovels of resistance to the 
disease, that shown by Manahill being 
of the higher order and amounting to 
practical field immunity. 

Though we have had no epidemic of 
early blight during the past four crops 
while selections resulting in Manahill 
and its sister lines have been in progress, 
we feel reasonably certain that these 
lines possess a meritorious level of re- 
sistance to early blight. This opinion is 
based partly on the results of a small- 
scale inoculation test, partly on field 
observations. We hav’e on hand certain 
breeding lines with a recognizably 
higher level of resistance to early blight, 
and knowing that Manahill and its sister 
lines are not resistant to other important 
leafspot diseases, we have made crosses 
designed to incorporate these desirable 
resistances wth the promising features 
of Manahill. 

V. Mosaic Resistance 

The demonstration of useful hereditary 
resistance to mosaic has presented more 
difficulties than have been encountered 


in connection with diseases due to fungi. 
One reason for difficulty wth this phase 
of the problem is the impossibility of 
readily classifying inoculated plants on 
the basis of symptoms. A more im- 
portant source of confusion is the fact 
that mosaic comprises several hardly dis- 
tinguishable virus diseases and that these 
occur in numerous ^’arieties, strains, and 
combinations. Recent study of the prob- 
lem at our laboratory suggests that the 
genes for resistance (known in the case 
ol tobacco mosaic to be tolerance of the 
nonsymptomatic type) .u*e different for 
the different types of mosaic. 

Beginning with tla^ spring crop of 
1947, the virus stocks used for routine 
te.sting of tomato populations for reaction 
to mosaic were restricted to two strains 
of tobacco mosaic, which, in combina- 
tion, give readily recognized calico pat- 
terns in tomato leaflets. A fc'w single- 
plant selections taken from segregating 
populations of that crop have bred true 
through the next two gene^rations for 
freedom from mosaic symptoms, all 
plants in each crop being inoculated four 
or five times with the same combination 
of viruses. This is believed to be the 
longest forward step thus far taken in 
breeding tomatoes for mosaic resistance. 
However, we now know that these lines 
showing this particular resistance arc not 
resistant to another virus stock collected 
from a diseased tomato plant at the labo- 
ratory. Neither are they resistant to the 
virus disease that caused such heavy 
losses in the Homestead di.strict in 1948. 
I am indebted to Dr. Conover for the 
latter information. 

L. liirsuium is the source of this re- 
sistance or tolerance. 
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VI. Combination of Mosaic (tobacco) 
Resistance with Resistances to 
Wilt and Gray Leafspot 
Repeate^d selections from lines grown 
on old land have no doubt been a con- 
tributing factor in bringing us to the 
stage that lines in stock for study of mo- 
saic reaction are, wthout exception, re- 
sistant to wilt. The severe outbreak of 
gray leafspot in November 1947 made it 
possible to select for resistance to this 
disease among the lines and segregating 
populations carrying the tolerance for 
tlu' particular tobacco mosaic strains de- 
scribed in the preceding section. We- 
lt'd fortunate in having on hand at pres- 
ent three lines that possess, in combina- 
tion, the resistances to wilt, gray leaf- 
sj)ot, and tobacco mosaic. 

VI I, Leaf Mold Resistance 
C’omplk ated by Ai.nx)CENous Necrosis 
Lt'af mold, caused bv the fungus 
Cladosporium jtiJvum ('ke,, is sometimes 
very damaging to tomatoes in Florida 
when spells of damp weather, such as 
that we have recently experienced, occur. 
Resistance of a promising nature became 
available in 1945 and was added to our 
breeding program, though not given any 
greatcT share of time than required to 
make a few crosses. When the oppor- 
tunity arose during the wet season of the 
autumn of 1947 to select accurately for 
resistance to this disease among the lines 
to which the dominant resistance had 
been introduced, it was found that we 
possessed just one F3 line that was uni- 
form for resistance and at the same time 
free of the autogenous necrosis that 
occurs with the resistance (and is worse 
than the disease) unless prevented by 
another gene lacking in L. esculentum. 
The latter gene is not linked with the 
gene for leaf-mold resistance, so the 


problem of combining this desirable re- 
sistance wth the other resistances be- 
comes one of selecting from hybrid popu- 
lations the one plant in 16 that is homo- 
zygous for both dominant genes. If we 
could opt'rate with unlimited space and 
help, this would present no problem. As 
we are situated, we shall need either a 
stroke of luck or considerable time to 
reach the objective. (As you know, 
however, such problems are not recog- 
nizi'd as deterrents by the plant 
breeder. ) 

Both genes concerned in this resistance 
are native to L. pinipincUifoliurn, the 
cherry tomato. Numerous crosses have 
been made during the past year for the 
puipose of adding this resistance to the 
stocks possessing the combined resist- 
ances mentioned earlier. 

Vlll. The Present Outlook on 
Reiststance to Root-Knot 

Some years ago an introduction of the 
very small-fruited Pc'ruvianum tomato 
was reported to be resistant to rootknot, 
and several laboratories immediately be- 
gan efforts to transfer this resistance to 
our commercial tomato. Despite incom- 
patibility between the markedly differ- 
ent species, and sterility of the labori- 
ouslv produced hybrids, plant breeders 
have worked away at the problem hope- 
fully and have generously .shared their 
stocks as each small gain has been made. 
At the moment, however, we are not cer- 
tain what to think about this phase of 
the problem, the reasons for the uncer- 
tainty being as follows: 

1. In our testing of lines, which is 
done on the same infested land crop 
after crop, no line has shown uniformity 
for freedom from rootknot during the 
past three crop seasons. Several lines 
have yielded a few plants that showed 
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no galls on their roots, but no such selec- 
tion has shown, in following geiKTa- 
tions, promise of immunity from root- 
knot. This applies to selections of the 
introduced species L. peruvianum as 
well as to hybrid stocks. 

2. Dr. V. M. Watts, of the Univer- 
sity of Arkansas, who for sometime has 
been at the forefront in breeding toma- 
toes for rootknot resistance, was confi- 
dent he was progressing steadily until 
this year. In the 1948 crop, several of 
his lines that had previously appeared 
immune developed rootknot. Dr. Watts 
is at a loss to interpret this reversal un- 
less it is explainable by the introduction 
of different species or races of nema- 
todes to the soil of his testing grounds. 

3. The Hawaii Experiment Station, 
on the other hand, is not troubled by 
any such reasons for pause. After a 
period of depression on the proj('ct be- 
cause of sterility of hybrids, workers at 
that station are now highly hopeful that 
they will soon have a commercial tomato 
with rootknot resistance, one of their 
hybrids bn'eding true for resistance to 
the pest having recently proven cross- 
fertile with commc*rcial tomato<\s. 

4. Recent developments in the use 
of soil fumigants suggest that rootknot 
may soon be controlled economically by 
application of chemicals that give other 
beneficial effects. 

At the Vegetable Crops Laboratory wc 
have not discontinued our work toward 
rootknot resistance. We shall try to 
obtain new stocks from the Hawaii Sta- 
tion and test them as soon as possible. 
Recently we have been making crosses 
with very vigorous breeding lines that 


show a partial resistance or tolerance to 
the disease because of their ability to 
produce new roots higher on the stem 
while the nematodes are destroying the 
older roots. If this sup(;rior root pro- 
ducing character can be fixed in combi- 
nation with other desirable traits it may 
prove helpful in connection with several 
difficulties, including the scald of tomato 
resulting from excessive soil water. 

In closing, I would like to report that 
we have' reached the stage in which the 
C'ooperation of growers and other inter- 
ested pc'rsons can be ve^y helpful to us 
in selecting the best and most widely 
adapted lines from our numt'rous new 
forms of tomatoes. We view the two 
recent releases, Manasota and Manahill, 
as merelv the beginning of an effort to 
evaluate these new forms. At present 
we ha\'e on hand, and ax ailable for trial 
by any interested grower, sc'x eral closely 
relatc'd lines that might prove superior 
to Manasota and Manahill in c(Ttain sec- 
tions or over the entire State, the two 
lines that were chosen lor first trials by 
growers merely represtmting our best 
guesses at the time. It is our hope that 
these two seU'ctions will be thoroughly 
tested by many growers in all sections 
of the State and that critical appraisals 
will come to us in number. There is no 
doubt that detailed reports on the merits 
and faults of these new tomatoes will be 
very helpful to us in choosing related 
lines and forthcoming products of our 
breeding program for future trials, thus 
shortening the time required to deter- 
mine which new forms to recommend 
for use in the various districts of the 
State. 
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Belle Glade 

AND 

Robert A. Conover 
IHorida Agricultural Experiment Stations 
Subtropical Experiment Station 
Homestead 

For many years the standard recom- 
mendation for control of tomato diseases 
such as late blight, early blight, and gray 
leaf s]M)t has been the use of Bordeaux 
mixture or c'opper-lime dust. These ma- 
terials afforded good disease control and 
were extensively used. It had long bc‘en 
known, howi'ver, that the combination 
of copjier and lim(‘ had a stunting effect 
on the tomato plant. Yields from 
sprayed rows were' less tlian )'ields from 
unsprayed rows when disease failed to 
appear. In the lat(^ 1930\s there ap- 
peared the so-called neutral or inert cop- 
per compounds known to the trade as 
Chopper A, Tribasic, (aiprocide, C.O.C.S., 
etc. These were supposed to be less 
toxic to the plants while preserving the 
fungicidal (jualities of Bordeaux mix- 
ture. These new copper compounds had 
not been on the market too long before 
research workers began receiving test 
samples of a ik‘w line of compounds, the 
organics. Many of these new com- 
pounds have been tested on tomatoes 
under Florida conditions. Some of these 
have proved to be less toxic to the toma- 
to plant and, at the same time, to be af- 


fording better protection from some of 
the more destructive tomato diseases. 

Perhaps the best known of the new 
organics is Dithane D-14, which is the 
sodium salt of a complex organic com- 
j^ound furnished to the farmer in liquid 
form. Two quarts of this liquid put into 
water with one pound of zinc sulfate and 
one-half pound of lime (added in that 
order) form a new compound in which 
the sodium is replaced by the zinc from 
the zinc sulfate. Dithane D-14, properly 
applied as a spray, has gixen excellent 
control of late blight at Homestead, Belle 
Cilade, and Bradenton. Experimental 
and field observations mad(‘ during the 
pa.st few seasons at Homestead and 
Belle Glade indicate that Dithane D-14 
controls late blight ('ven during the 
severe tqiidemics when the coppers fail 
to gi\e adeijuate protection. 

Dithane gixes excellent control of 
(‘arly blight and gray leaf spot, as well as 
of late blight. In fact. Dr. Walters, 
Pathologist at the Bradenton Station, 
says that during the past two seasons 
Dithane gave better control of gray leaf 
spot than Gopper A. At Indiantown last 
year, Dithane was as good as but no bet- 
ter than the ten other fungicides tested 
and gave significantly better results than 
the unsprayed check plots. In view of 
the.se findings we are recommending the 
use of Dithane on tomatoes over any 
other fungicide. 

You will recall that Dithane D-14 re- 
acts in the spray tank with zinc sulfate 
to form a complex zinc compound. 
There are two fungicides on the markt^t. 
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which contain this same zinc compound, 
made at the factoiy instead of in your 
spray tank. These are Parzate and Di- 
thane Z-78. These two compounds 
should be equal to Dithane D-14 in every 
respect and, in general, experimental evi- 
dence bears this out. Unfortunately 
each in the past has shown variable be- 
havior, and we are a trifle hesitant to 
giv(‘ them the same full recommendation 
given Dithane D-14. Thc\se materials 
have the advantage ov(?r Dithane in that 
there is but one material to put into the 
tank, saving labor and reducing the pos- 
sibility of error. On the other hand Di- 
thane is cheaper per ICK) gallons of spray. 

There is one other organic compound, 
Phygon, that shows promise as a tomato 
fungicide. It is a close relative of Sper- 
gon, which many of you have used as 
a seed treatment. Experimental testing 
of Phygon has not been completed and, 
at present, we are recommending its use 
on seedbeds only. 

I know that there are some of you who 
used successfully the copper compounds 
last year and who are wondering why 
they have not been given a strong recom- 
mendation. There are some areas in the 
State where late blight and gray leaf spot 
have not been severe. Tndiantown was 
one of these areas last year, and one of 
the biggest growers there made a fine 
crop with Copper A. However, in the 
Experiment Station plots at Belle Glade 
late blight was so severe that Copper A 
did not afford adequate protection and 
plants sprayed with it died prematurely. 
Late blight in south Florida seems to be 
getting worse each year. Since we can- 
not predict just when and where the 
disease will reach epidemic form, we 
must recommend the fungicides which 
we know will give the best performance 
under the most adverse conditions. 


While it is very important to know 
just what fungicide will best control a 
disease or a group oi diseases, it is 
etjually important to know how and 
when to apply this fungicide. Many 
times a grower has said that a particular 
material has not worked for him when 
the root of the trouble was not the 
chemical but the manner in which it was 
applied. Let us consider, then, the two 
important principles of fungicide appli- 
cation. It should be emphasized that 
iK'ither of these principles is more im- 
portant than the other: each must be 
observed equally if the best rCvSults arc* 
to be c^btained. 

In the first place, there is timing. 
Fungicide'S are preventatives not cures; 
applications must be started before the 
disc'asc* appears. The fungi that attack 
your tomato plants live inside the plant 
tissue's whe're fungicides cannot pc'iie- 
tratc'. Tlu'refore, the plant must be* pro- 
tc'cted at the surface so that the organism 
will be killed before entrance can be 
made. Timing also includes the interv al 
between applications. We know, for 
instance, that late blight is more severe 
in cool, damp we^athe'r than it is 
under warm and dry conditions. When 
weather is luvt favorable for fungus de- 
velopment, a spray schedule of 5 to 7 
days is sufficient. This interval must be 
shortened to 4 or 5 days whc'u favorable' 
late blight weather is present. 

In the scond place, we must consider 
cov^t'rage. The fungi causing tomato 
diseases spread from plant to plant and 
from field to field by means of spem^s. 
Spores are carried, in general, by the 
wind, and they land at random on the 
plant surfaces. Once landed, they germ- 
inate and send a tube into the tissues. 
Unlike insects, spores do not move and 
thereby increase the chances of their 
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contacting a poison we have left on the 
plant. We must, therefore, have the 
plant completely covered with fungicide 
if th<\se spores are to be killed. We must 
direct th(^ fungicide at the plant with 
sufficient pressure to blow the material 
to the center. We recommend a mini- 
mum of 400 pounds at the pump for 
spray machines. A sufficient number of 
nozzles must be provided, and the 
ground .speed of the machine should not 
1 h' too fast. Exact recommendations on 
these factors cannot be made because 
of the many variables which enter into 
the picture, .such as the efficiency of the 
machine and the size of the plants. The 
grower should check individual plants 
in the* fi(*Id to make certain that there is 
^’isibk* spray or du.st residue on the 
whole* plant including the upper and 
lower lf*af surfaces. He should check 
this sc'veral times during the operation. 


You well know the three methods for 
applying fungicides: Ground spraying, 
ground dusting, and airplane dusting. 
We strongly recommend ground spray- 
ing, because experience has showed that 
it is by far the most effective method. 
Airplane dusting is the lea.st effective of 
the three. However, at times when the 
soil is too wet for ground equipment, an 
airplane should be used for protection 
until ground applications can be re- 
sumed or initiated. 

Until varieties of tomatoes which are 
resistant to the more serious fungus 
di.seases ar(* av^ailablo, the application 
of the proper fungicides is as important 
in the farming operation as land prepa- 
ration, cultivation, and fertilization. The 
growc*r should plan his crop before it is 
planted so that he has adequate ma- 
chinery and labor to carry out a proper 
di.sease control program. 


CONTROL STUDIES ON THE SERPENTINE LEAF 
MINER ON POTATO AND TOMATO 


D. O. WOLI ENRARGER 
Stthiropiral Jixpcrimcnt Station 
Florida Aiiricxdturc Expcrhnenf Station 
IIomt*stead 

Serpentine leaf miner, Liriomyza 
pnsilla (Meig. ), infestations, numerous 
in the 1945-46 season, w(*re destructive 
in both the 1946-47, and 1947-48 seasons 
in th(* .southern part of Florida. This fly 
was destructive to the vegetable crop 
plants such as potatoes, tomatoes, beans, 
okra, squa.sh, and cabbage. The degree 
of destruction varied among fields and 
crops. Individual potato and tomato 
plants, for example, were killed by leaf 
miner attacks. Fields of infested plants 


as.sumed a brownish color in cases, so 
great was the damage. (Jabbage, squash, 
and beans .sulfered less injury as a rule 
than potatoes and tomatoes. These 
severe infestations have occurred in the 
cooler months of the year, January, Feb- 
ruary, and March. Most vegetable pro- 
duction, unfortunately, is coincident 
with the leaf miner attacks in the cooler 
months. 

Coincidentally or otherwise, the leaf 
miner was not a serious pest before DDT 
was used so extensively for control of 
other insects. It was suggested by Kel- 
.sheimer (1948) from observations in 
Florida and by Jefferson (personal cor- 
respondence) in California, that DDT 
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might be responsible for the leaf miner 
outbreaks. It is possible that the infesta- 
tion may be attributed to other, and cur- 
rently unknown causes. 

Effective leaf miner control was re- 
ported by Wolfenbarger ( 1947) in which 
chlordan, one of the newer insecticides 
gave good control. The season following 
these tests (1947-1948) two other new 
insecticides, chlorinated camphene and 
parathion, were available and were 
tested. Tests made with these and other 
insecticides on potato(\s and tomatoes 
are reported herein. 

Tks i Flo i s and Procedures 

Field plots, each 12 feet wide, 50 feet 
long for potatoes, and 36 feet long for 
tomatoes were used for the experiments. 
The potato plots were four rows, and the 
tomatoes were two rows wide. The treat- 
ments were each replicated four times, 
arranged in randomized block designs. 

All test materials were applied by 
power sprayer field equipment. The 
hmgicide, dithane, D-14 at 2 cjuarts, and 
1 pound of zinc sulphate per 100 gallons 
of water was used for control of late 
blight disease. Lime was omitted from 
these potato and tomato tests since it is 
believed to reduce the effectiveness of 
most of the newer insecticides. The 
fungicide was mixed according to the 
usual procedure, then the insecticide was 
added, 

A total of eleven fungicidal applica- 
tions was made nine of which included 
insecticides. A total of approximately 
1,000 gallons per acre of the insecticide- 
fungicide combinations was applied dur- 
ing th(» season. 

Large numbers of the serpentine leaf 
miner adults began invading the potato 
plots in mid-January. Adults were pres- 
ent on the plants at this time and leaf 


punctures symptomatic of the miner 
were soon observed in large numbers. 
They were abundant for fully 2 months 
afterward. In a few days many larval 
mines were in evidence on the leaves. 
Between January 20 and 24 swarms of 
the winged green peach aphid, Mijzus 
persicae (Sulz. ), settled on the plants. 
Aphids remained on the untreated plants 
throughout the remainder of the season. 
They were not serious on potatoes but 
became injurious to tomatoes. Other 
insects infesting the plants were the 
banded cucumber beeF«, Diabrotica 
halteaia Lee.; the southern army worm, 
Prodenia eridania (Cram.); and a fe*w 
tomato hornworms, Protoparcc (fuinque- 
maculata (Haw.). The serpentine leaf 
miner, however, was the most injurious 
insect in all plots. 

Potatoes. Bliss Triumph potato seed 
pieces wc're planted No\'ember 26, 1947. 
Wet soil at planting time and continued 
rains caused considerable seed piece 
decay, resulting in poor stands in some 
plots. This caused unequal yic^lds which 
in turn caused a larger error value from 
the statistical analysis and lessened the 
values of the average yields. 

The plants were first sprayed with the 
fungicide alone on Decembe^r 30. A 
week later the insecticides were com- 
bined with the fungicide. The next week 
only the fungicide was used, then appli- 
cations of the insecticide-fungicide com- 
binations followed at weekly intervals 
until February 9, after which the interval 
was reduced to 5 days. 

Counts of th^ leaf mines were made on 
January 30 and February 16. Four 
plants or leaves in each plot were used 
for making each count. These data and 
the final yield were summarized and are 
presented in Table 1. 

Parathion gave the best control of the 



W01.FENBA]K;KR: serpentine leaf miner 


183 


TABLE 1 

Averac.e Numbeks of Serpeniine Leaf Mines for Each of Two Count Days, 
Percentages of Control, and Tuber Yields From Treatments 


Insecticides included 
witli timgicides 

per 100 ga 

Leaf mines, 
January 30 

Avg, No. Percent 
per control 

Is. plant 

counted on 

February 16 
Avg. No. Perct'nt 
per control 

leaf 

Yield, bu. 
per acre 

DDT, 50% wett. ’ 

2 

lbs. 


20.0 

22 

55.3 30 

221 

DDT, 25% cimil.’ 

1 

qt. 


25.5 

0 

77.5 2 

278 

Clilordan, 50% wett.” 

2 

lbs. 


2.8 

89 

37.0 53 

261 

Chlordan, 4(W eiiiul." 

2Ji 

pts. 


3.1 

88 

51.8 34 

204 

Benzene he\achloridt‘ 

( Isotox ) , 25% gamma- 

1 

lb. 


11.4 

55 

54.5 31 

292 

isomer, wett. ' 

Bcn/(‘nc lu^xacliloride 
( Isotox ) , 25% gamma- 

1 

pt. 


3.9 

85 

42.3 46 

284 

isomer, enml.' 

CHilonnated camplume, 

4 

lbs. 


3.7 

85 

40.5 .55 

240 

25% w(*tt.' 

( 'hloi 11 lated c'amphene. 

% 

(jt. 


1.8 

93 

29.0 63 

277 

(W cmul.^ 

I^arathion, 25% wett.'’ 

2 

lbs. 


2.2 

91 

3.3 96 

303 

Tctra(‘tliyl pyrophosphate, 

1 

pi. 


12.1 

51 

71.8 8 

293 

OV (Vapotone)' 

'l’ctiac‘t]i\ 1 pyiophos]ihate. 


p' 


9.5 

63 

50.3 36 

305 

95% ” 

) Lead arscMiatc 

1 Nicotine sulfati*, 40% 

4 

1 

lbs. 

pt. 

\ 

f 

17.8 

30 

51 3 35 

280 

j DD'r, 50% w'ctt. 

Nicotine' sulfate, 40% 

f > 

lbs. 

pt. 

s 

6.8 

75 

47.0 40 

286 

Check ( fungicide only ) 

- 



25.5 

- 

78.8 

246 

Difft'rcncc rcipiired for lea.st 
statistical significance, at 5% level 


8.4 

— 

17.3 

Not. sig. 

’Secured from California Sp 

ray-Chemical 

'Secured from Americ'an Cyanamid Companv 

Corporation 

\Secured from Rohm and Haas 

Company 


'Secured from Victor Chemical Companv 
(Subtropical E.xperiment Station, Home- 


'Soturcd IroiD Dow Clu'inical Company .stead.) 

"Sc'ciired from Cliipinan Chemical Company 

serpentine leaf mines; chlorinated cam- Tomatoes, Tomatoes of the Grothen's 
phene was second best in control. The Globe variety were set in the field on 
wettable chlorinated camphene gave January 24, 1948. Each plot contained 
some chlorosis of the plants in the first 36 plants placed 2 feet apart in the rows, 
application. The yellowing disappeared. They were sprayed with the fungicide 
however, with the growth of the plants, alone on this date and on January 27, 
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after which they were sprayed with in- 
secticide-fungicide combinations at 5- 
day intervals. Late blight was generally 
.severe at the time the plants were placed 
in the field, but was controlled so that it 
was never an important factor in the ex- 
perimental plants. Mosaic di.sea.se, how- 
ever, was serious and greatly decreased 
yields. The serpentine leaf miner was 
the mo.st serious insect pest. Many 


plants in certain treatments were nearly 
killed by it. The greem peach aphid, 
Mijzus persicae (Sulz.), increased rap- 
idly to infe.st the plants, in large num- 
bers. Dry weather and salt intrusion, 
however, wore two uncontrolled factors 
which combined with mosaic nearly de- 
.stroyed the experiment as far as yields 
were concerned. A few tomato horn- 
worms were observed on the check and 


TABLE 2 

Avkhace NuMBEn or Leaf Mines Peh 'I'omato Leaf, I^ercextxoe 0)nthol 
AND Yiei.i) ok Mahketabi.e Fhuit fuom the First I’wo Pjckp <.s 

Leaf rniiH'S counted on 




Febru 

ary 25 

March 24 



Amt. per 

No. of 

P('rc(‘ut 

No. of 

Perct'ut 

Fruit, lbs 

Treatment niah’rial 

100 >;als. 

mines 

control 

mines 

contiol 

per plot 

DDT, 25*: 

I <,t. 

52.3 

2 

44.5 

-.38 

12 8 

Rcn/.t'uc hcxacliloiide (Tsolox), 

1 lb. 

27.3 

49 

43.0 

- 33 

17 5 

gamma-isonicr w(‘tt. 







Chlordan, 40% cmul. 

2% pts. 

23.3 

56 

22 5 

.30 

15.0 

Parathiou, 25% w(‘tt. 

2 lbs. 

0 

100 

6.0 

81 

23.7 

'I'etrat'tliyl pyrophosplialc', 9'/ 

1 pt. 

20.5 

62 

36.5 

- 1.3 

10.8 

(Vapotoiic) 







Tctra(’thvl pyrophosjihate, 95% 

Va pt.^ 

23.8 

55 

39.3 

— 22 

1.4 

DDD (liholluinc), 5()* wett.’ 

2 Ihs. 

62.3 

- 17 

.58.8 

-82 

11.4 

Metlioxy DDT (Marlafe), 

2 lbs. 

56.8 

— 7 

4S.0 

-49 

24 

50% wett.= 







DDD (Hhothancl 25% cmul.’ 

1 c,t. 

52.8 

1 

42.5 

-32 

8.3 

Metlioxy DITI’ (Marhitc), 

1 ql. 

56.0 

- 5 

40.8 

-26 

2.1 

25% emul.'*’ 



» 




Calcium arsenate 

4 Ihs. 

56.3 

- 6 

60.0 

-86 

7.4 

Nicotine sulfate, 40% 

1 pt. 






Chlorinated camphene, 40% wett.' 

2'A Ihs. 

14.8 

72 

22.8 

29 

12.9 

VV^ettable sulfur 

2 Ihs. 






Clilorinated camphene, 60% emul. 

% <p. 

9.5 

82 

16.3 

50 

11.2 

Wettable sulfur 

2 lbs. 






Check (fungicide only) 


53.3 


32.3 


5.4 

J3ifference reijuired for li'ast 







statistical significance', at tlie .5% level 

. 

19.5 ' 


23.4 


12.0 


’Secured from Rohm and Haas Company. 
'\S(*cured horn E. I. du Pont de Nemours 
Company. 

’’Securt'd from Cliipman Chemical Company. 


*The first application was at pint per 100 
gallons but burned the plants so severely they 
never fully recovered. 

( Sub- tropical Experiment Station, Home- 
stead. ) 
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the tetraethyl pyrophosphate treated 
plots; none on any other plot. Data on 
leaf mines were taken on two different 
dates to determine treatment effects. 
Four leaves in each plot of each treat- 
ment were examined on each date. 
These results and also the yields ob- 
tained from the first two pickings are 
S!immarized in Table 2. 

Parathion gave the most outstanding 
leaf mines control. Chlorinated cam- 
phene was considered to have ranked 
s('cond in reduction of leaf mines. 
C'hlordan gave some control of leaf mines 
and yielded more fruit per plot than 
some treatments, including the check. 

A\x'rage percentages of leaf mines con- 
trol for certain insecticides, calculated 
from data in Tables 1 and 2, are given 
in summary form as follows: 


('liloi clan 

Cliloiiiialc'd 

cainphciK* 

Emulsion 

Emulsion 


52 

72 

60 

I’aratluoii 

Ron/om' 

j)irr 

■ " 

liovac’hloriclc* 

Emulsion 

92 

23 

-9 


"Jdiese pc'rcentages illustrate the rela- 
ti\e amounts of leaf mines control ob- 
tained for these materials on potatoes 
and tomatoes. Aphid control was most 
effectivt* on plants sprayed with para- 
thion. Chlorinated camphene also gave 
satisfactory aphid control. Benzene 
hexachloride ( essentially pure gamma- 
isomer base) gave good control. Aphid 
control with DDT emulsion was satis- 
factory. 

Yield data from the parathion plant 
spray treatments were highest with to- 
matoes and second highest with pota- 
toes. Evidence has been obtained which 
shows that regular applications of the 


phosphatic insecticides, hexaethyl tetra- 
phosphate, tetraethyl pyrophosphate, 
and parathion, and also of phosphoric 
acid added to dithane and zinc sulphate, 
have increased potato yields. A manu- 
.script which was prepared to present 
this evidence has been accepted for pub- 
lication in the Journal of Economic 
Entomology, (Wolfenbarger, 1948). 

Taste tests and consumption of tomato 
fruits and potato tubers by members of 
at least 25 different families from plants 
treated with chlordan, parathion and 
chlorinated camphene showed that none 
detected any off-flavor. Although some 
tastens detected off-flavor in potatoes 
from the benzene hexachloride sprays, no 
off-flavor was detected in tomatoes, even 
in fruit tasted within a week after spray 
applications. It is recommended, until 
more is known about the newer insecti- 
cides, that at least 2 weeks elapse be- 
tween insecticide application and harvest 
of the tomatoes. This recommendation 
is given mainly in consideration of the 
i nsectici de residues , 

Both the older and ni^wer insecticides 
tested were accepted as poisonous. All 
were handled alike, without any protec- 
tive measures, using the same precau- 
tionary measures ordinarily exercised in 
handling spray materials. No injury nor 
deleterious effect was encountered in 
testing any of these materials. The 2 
pounds dosage of 25 percent wettable 
parathion used in the experiments is 
higher than will be generallv recom- 
mended. In consideration of work done 
elsewhere it appears that 1 pound of 15 
percent wettable powder per 1(X) gal- 
lons of spray and 1 percent of parathion 
dust will be sufficient. One to one and 
one-quarter pounds of actwe ingredient 
per 100 gallons of spray and a 10 percent 
dust of chlorinated camphene seems to 
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he the appi*oximate amount for general 
recommendation for serpentine leaf 
miner and aphis control in southern 
Florida. Late blight disease control was 
equal in all plots indicating that no in- 
secticide in the combination reduced the 
efficiency of the fungicide. 

Summary 

Thf^ serpentine leaf miner has been 
present and serious for the last two sea- 
sons on winter vegetable crops in south- 
ern Florida. Thc' most outstanding con- 
trol of leaf mint's on potatoes and toma- 
toes was accomplished by parathion 
sprays, followed in order by other sprays 
as listt'd. Chlorinated camphene ranked 
second in leaf mines control. Chlordan 


SOME CAUSES OF LOSSES 

R. E. L. Ghkene 
Agricultural Economist 
Florida Agricultural Experiment Station 
Gainesville 

In rRODUCTJON 

Spoilage occurring during the process 
of marketing early Irish potatoes in the 
Southeastern States is the cause of con- 
siderable loss each year to potato ship- 
pers, transportation agencies and receiv- 
ers in terminal markets. Such loss re- 
sults in a lower price being paid to pro- 
ducers and a greater cost to consumers 
for potatoes. Because of the regional 
scope of this problem, and the impossi- 
bility of a successful study of the factors 
ix'sponsible for spoilage by any one 
State, the five Southeastern States of 
Florida, Alabama, South Carolina, North 
Carolina, and Virginia are engaging in a 
cooperative research study of this factor 
under the Research and Marketing Act. 
The objectiN'es of the study are: 


was considered to have ranked third in 
reduction of leaf mines. Yields from 
parathion tested plants ranked second 
and first on potatoes and tomatoes, re- 
spectively. 
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IN HANDLING POTATOES 

(1) To determine factors causing 
spoilage in Marketing early Irish pota- 
toes; 

(2) To determine extent of damage 
caused by various factors; 

(3) To determine t'conomic losses 
rc'sulting from the \’arious types and 
severity of spoilage; and 

(4) To experiment with ways and 
means to redu,ce spoilage. 

The States are being assisted in the 
work by the Bureau of Plant Industry, 
the Bureau of Agricultural Economics, 
th(' Railroad Perishable Inspection 
Agency, the Western Weighing and In- 
spection Bureau and cooperating ship- 
pers, receivers, and farmers in xarious 
potato-producing areas. 

This study is unique in that the mar- 
keting of potatoes is followed from the 
time they begin to move in volume from 
Florida until the deal is over in Virginia. 
The same research crew follows the 
movement from State to State and col- 
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lects certain desired information on har- 
\esting, grading and packing, and mar- 
keting practices. This makes it possible 
for one State to profit from the results 
obtained in another State. 

Work on the study was begun in 1947 
when a pilot study was conducted in 
North C^arolina and Virginia to try out 
schedules and procedun' for obtaining 
the desired information. In 1948, the 
work was carried on in all the States. 
Areas studied in Florida were Dade 
County and the Hastings area; Alabama, 
Baldwin and Escambia C^ounties; South 
Clarolina, Charleston area; North Caro- 
lina, Aurora and Elizabeth City areas; 
Virginia. Princess Anne County and the 
Eastern Shore. 

Mii/jiion OF Study 

To obtain data on the factors causing 
losses in handling potatoes, arrangements 
w('re made’ with coope'rating ship|>ers to 
follow t('st lots of potato(\s from the time 
ihev were dug in the fie'ld, through the 
grading and packing shed, to the term- 
inal market, and in mam' cases through 
the retail .stores. A test lot usually con- 
sisted of a truckload of potatoes as they 
came from the field. All operations in 
connection with harvesting, grading and 
packing, and transporting to market were 
the same for the test lots as for other 
potatoes; tweept they W(*re handled in 
such a wav that they could be identified 
through all stages of the marketing 
process. 

A research team, consisting of a ship- 
ping point crew and a tcTininal market 
crew was formed to collect the nt'cessarv 
information. The shipping point crew 
attempted to obtain a record of the con- 
dition of each test lot of potatoes shipped 
and the factors producing those condi- 
tions. The terminal market crew re- 


corded the condition of the potatoes 
when they arrived at the tenninal mar- 
ket and what happened to them in the 
selling process. 

To .supply information on the cau.ses 
of damages that occurred during digging, 
picking up, hauling to the packing shed, 
grading and packing, and transporting 
to the market, records were obtained on 
production practices prior to time of 
digging, and on how certain operations 
.such as digging, picking up, and trans- 
porting to the grading shed were per- 
formed. Records were also obtained on 
time of arrix al and method of handling 
potatoes at the grading shed prior to 
grading and during the grading and 
packing operation and on weather condi- 
tions such as temperature, relative 

humiditv, wind ^elocitv, and rate of 

✓ 

e\ a]:)oration. 

A st’ries of 25-)>ound samples of pota- 
toes were collected from each test lot at 
various stages in the marketing process 
to measure the extent of damage oc- 
curring. The first samples were collected 
from the field containers just prior to 
loading the potatoes on trucks to be 
hauled to the packing shed. The second 
samples were collected just as the pota- 
toes .started through the grading and 
packing process. The third samples were 
collected after the’ potatoes had been 
run through the grading and packing 
process but just before they were put in 
bags. One bag in each test lot was 
marked for special inspection at the 
terminal market. 

The samples were examined bv a rep- 
resentative of the Burc’au of Phiiit In- 
diKstry, and wc’re inspected carefully for 
such defects as cuts and brui.ses, insect 
damage, blights, rots, etc. The inspector 
also e.stimated percent of total skin re- 
mox ed from the potatoes of each lot and 
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rocordt'cl any miscellaneous information 
about it. Samples c<^llected at the ship- 
ping point were examined the day they 
were collected and reexamined at the 
tnid of a 3-day period to determine de- 
velopments of defects that were not 
apparent at the first examination. The 
special bag included in each test lot was 
examined when the potatoes reached the 
terminal market. This examination was 
made by representatives of the Bureau 

of Plant Industry in New York and Chi- 

✓ 

cago. In ca.ses where test cars were sent 
or directed to markets other than these, 
the Bailroad Perishable Inspection 
Agency or the Western Weighing and 
Inspection Bureau inspectors made an 
(wamination of the car and the specially 
marked bag in each lot. The terminal 
market inspection was the same as the 
shipping point inspection with two ex- 
ceptions. Instead of examining the entire 
bag on arrival and holding the potatoes 
for a second examination, one-half of the 
potatoes were examined on arrival and 
the rest were held for a period of 5 days 
before they were examined. In the case 
of the test lots that did not go to New 
York or Chicago only the initial exami- 
nation was made. From these series of 
samples and examinations, it is possible 
to trace what changes occurred in the 
tt'st lots of potatoes during the various 
stages of the marketing process. 

Results 

The data collected in 1948 are now in 
the process of being analyzed. The re- 
sults presented in this paper are limited 
to the test shipments sent from Florida 
because the data from the other States 
are not ready for release. 

The 1948 potato season in Florida was 
characterized by very unfavorable 
weather at the time of planting and the 


early part of the growing seas(m in both 
Dade C'ounty and tlu' Hastings area. 
This unfavorable weather was followed 
by favorable weather during the re- 
mainder of the growing season and un- 
usually favorabk' weather during the 
harvesting period. Production on the 
acreage that was harvested was normal 
or better and quality was good. The 
demand for the crop was strong during 
most of the shipping period. Lo.sses from 
spoilage and other factors was less than 
normal. 

Sev(‘nty-lour test lots >verc simt out 
from Dade County and 6i lots from th(‘ 
Hastings area. All of the lots from Dade 
County wTTc of the red variety, 58 per- 
cent being Bed Bliss and 42 percent 
Pontiac. In the Hastings area, two lots 
were Pontiac and the rest vSebago. Re- 
sults from these shipments must be con- 
sidered preliminary. In some instances 
they are contrary to what is commonly 
believed to be the situation. The find- 
ings must be substantiated or dispro\ed 
by information for another year. How- 
ever, the data reveal some important dif- 
ferences between Dade County and the 
Hastings area and indicate some of the 
factors associated with losses. The main 
differences in ,the results of the two 
areas were in the amount of skinning, 
cuts and bruises, bacterial soft rot, 
browning, and scald spots. 

Growers in Dade County did an ex- 
cellent job of handling their potatoes 
from the standpoint of skinning. In- 
spection of the test lots indicated that 
only 3 percent of the* total .skin was re- 
moved in the entire handling process. 
This compared to 34 percent in the Hast- 
ings area with individual lots going as 
high as 75 percent. Factors affecting 
skinning were maturity, defoliation, and 
method of handling. Potatoes in Dade 
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(.'oiiiity av(‘ragc*cl 10 days oklcT than 
those ill tlie Hastings area and 58 percent 
of the samples were defoliated before 
they were dug. Defoliation was not 
practiced by any growers in the Hastings 
area. In both areas, skinning decreased 
as the age of the potatoes increased. In 
the Hastings area skinning amounted to 
42 percent lor the potatoes less than 93 
days old compared to 22 ]>ercent for 
potatoes more than 100 days old. In 
Dad(' ('oimty skinning dropped from 4.1 
percent for potatoes less than 105 days 
old to 1.7 percent for potatoes 110 days 
or older. This difference' probably 
would have been grc'ator in Dade County 
except for tlu' fact that all but two of the 
lots in th(' lower age group were defoli- 
ated before they were dug. 

bed Bliss and Pontiac varieties are 
more' susc('ptibl(‘ to cuts and bniises than 
the Sebago variety. ThertTore. cuts and 
bruises wt're greater in Dade Canmty 
than in the Hastings area. In samples 
taken just after the potatoes were 
dumped on tlu‘ washing and grading 
machine, 14 percent of the potatoes by 
w(‘ight showed cuts and bruises in the 
B(hI Bliss variety, 10 pc'rcent in Pontiacs 
and only 4 percent in Sebago. Caits and 
bruises decreased with maturity, in Red 
Bliss declining from 18 to 12 percent as 
average age went from 101 to 115 days. 
In the c‘ase of these samples, neither the 
Pontiac nor the Sc'bago variety showed 
inort' cuts and bruises in the low age 
group than in the high age group. 

In 1948, bacterial soft rot was found 
in 59 percent of thc‘ test lots sent out 
from Dade County when they reache'd 
the terminal market in contrast to only 
23 percent for the Hastings area. Soft 
rot amounted to 1 percent or more in 46 
percent of the lots from Dade County 
but in only 6 percent of the cases did it 


amount to this much from the Hastings 
area. The amount of soft rot was closely 
associated with cuts and bruises. As 
indicated abov(% test lots from Dade 
County contained more cut and bruised 
potatoes than test lots from the Hastings 
area. In Dade County, the cuts also 
tended to be deeper which made it more 
difficult to dry them out after the pota- 
toes were wa.shed. In the Red Bliss 
variety, 71 percent of the test lots in- 
spected at thv terminal market showed 
more than 1 percent soft rot in compari- 
son with only 27 percent for the Pontiac 
variety. In many cases, the inspector 
stated that soft rot started in deep cuts. 

Although the test lots sent out from 
the Hastings area did not show much 
soft rot on inspection at the terminal 
market, 64 percent contained potatoes 
that developed soft rot around the 
lenticels. These areas usually dried out 
before the potatoes reached the market 
and the soft rot stopped. In many cases 
this resulted in dark sunken areas around 
the lenticels that gave the potatoes an 
unattractive appearance. In severe 
cases, this seriously affected their sales 
v alue and at times was the cause of re- 
jection by the' buyer. Improper opera- 
tion of the drying equipment increased 
the severity of this condition. Potatoes 
that were thoroughly dried when they 
went through the drying equipment de- 
veloped this condition to a much less 
('xtent than those that came out of the 
machine damp or wet. 

Browning was much more severe in 
the test lots from the Ha.stings area than 
it was in lots from Dade County. Only 
about 4 percent of the potatoes from 
Dade County showed browning upon 
arrival at the terminal market. This 
amount increased to about 6 percent 
when the potatoes were held for 5 days. 
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Ten percent of the potatoes from the 
Hastings area showed browning when 
they reached the terminal market. At 
the end of the 5-day holding period, this 
amount had increased until about 42 
pt^rcent of the potatoes were affected. 
Browning, while it does not usually 
cause spoilage, reduces the demand for 
the potato as far as the housewdfe is 
concerned. 

Browning was associated with variety 
and amount of skinning and in some 
cases age. In the Sebago variety, every 
lot showed browning at the end of the 
5-day holding period. Only 43 percent 
of the Red Bliss variety showed brown- 
ing at the end of the 5-day holding 
period as compared to 66 percent for the 
Pontiac variety. 

Browning was also milder in the Red 
liliss, averaging less than 1 percent of 
the potatoes as compared to 9 percent 
for Pontiac. The amount of browning 
increased as the amount of skinning in- 
creased. In the Hastings area, brown- 
ing averaged 8.6 pounds per 25-pound 
sample for the group with the least skin- 
ning as compared to 12.1 pounds for the 
group with the highest skinning. The 
same relation existed for Pontiac with 
browning being more than twice as much 
in the group with high skinning as com- 
pared with the group with low skinning. 
In the Pontiac variety browning was 
much higher in the low age group as 
compared to the more mature potatoes. 


In the Sebago variety there was no rela- 
tion between age and the amount of 
browning in the 1948 results. 

Conclusions 

In 1948, income from potatoes in 
Florida was reduced by at least 70 thou- 
sand dollars as a result of adjustments 
necessary because of the condition of the 
potatoes when they reached the terminal 
market. Most of the adjustments were 
due to spoilage, resulting from various 
factors but some were due to poor ap- 
jiearance and shrinkage resulting from 
shipping very immature potatoes. All of 
this loss cannot be eliminated but it can 
be reduced by more careful handling 
and preparation of the produce for mar- 
ket. Some improvements can be made 
in the handling of the potatoes in both 
of the areas studied. It appears that 
practices followed by growers and vship- 
pers in Dade County are better than 
those found in the Hastings area at the 
present time. Too often in the latter 
area, too much emphasis is placed on 
getting volume through the packing 
house even though this results in prac- 
tices that reduce quality and increase 
losses. Potato growers especially in the 
Hastings section, LaCrosse area and west 
Florida are faped with increasing com- 
petition from other competing areas. If 
they are to meet this competition, it be- 
comes increasingly important that they 
produce, harvest, and pack a superior 
product. 


STRAWBERRY PRODUCTION IN CENTRAL FLORIDA 


A. N. Brooks 

Strawberry Investigations Laboratory 
Plant City 

Strawberry is an annual crop in Flor- 
ida. Each spring, January to April, 


plants are secured from the North mainly 
Arkansas, the Eastern Shore of Maryland 
and Delaware. These plants are set out 
on beds and allowed to make runner 
plants which are removed to other beds 
during June and July to make still other 
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riiniu'r plants which are set in the fields 
during the period September 15th to No- 
veinbe'r 1st. Plants bear fruit sometimes 
as early as late November but usually 
during December, January, February, 
March, and April. The shipping season 
ends April 1-15, and the plants are then 
plowed up. 

Strawberry culture started in central 
Florida sometime during the 1880*s. 
Several varieties were grown on com- 
mercial scale, the Neunan, Cloud, Lady 
Thompson, and Wilson, but the Neunan 
appears to have been the choice of most 
growers. This variety must ha\'e pos- 
sessed “what it takes” for shipment to 
Northern markets or at least it was fed 
sufficient potash and picked quite green 
so that it could be shipped to New York 
in 32-quart open crates without refrige- 
ration in the ordinary express cars. 
Quality of fruit probably was not ne'ces- 
sary as a selling point. The mere fact 
that it was shipped during the early 
months of the year probably sold it be- 
cause strawberries were a rarity at that 
season of the year. 

Th(* Klondike ^aru'ty replaced the 
above-mentioned sometime shortly after 
the turn of the century. This variety was 
more productive and of better quality 
but was still not cjuite early enough foi 
central Florida and it was fairly suscep- 
tible to leaf spot diseases. 

A new variety called Missionary was 
introduced in Virginia in 1906 by a Mr. 
Nathanial Gohn who had found it as a 
chance seedling near Deep Creek, Nor- 
folk County, Virginia. Around 1910 or 
1912 the strawberry growers of central 
Florida started testing this new variety 
which proved to be better adapted to 
central Florida conditions than Klon- 
dike. Within a few years Missionary 
completely replaced Klondike as the 


commercial variety in central Florida. 

Missionary was a success because of 
the following characteristics: The plant 
was vigorous and withstood the hot, wet, 
summer weather. During that period of 
the year it produced runner plants in 
abundance to be used in setting the 
fruiting fields during late summer and 
early fall. It was an early fruiter, pro- 
ducing fruit unde?r the short-day periods 
of late November, December, and 
January, when prices on the Northern 
market were highest. Most of the other 
commercial varieties of strawberry 
would not fruit under a short-day period. 
The yield of fruit was reasonably high 
and the cjuality fairly good, in fact much 
better than that of varieties previously 
used. Furthermore, it was so resistant 
to the common leaf spot diseases that 
fungicidal spraying was unnecessary dur- 
ing the fruiting season. Missionary has 
remained the commercial variety, but 
during the past 10 years it has received 
such careless treatment in the nurseri(‘s 
that what is now passed on as Missionary 
has lost many of the desirable charac- 
teristics of the original. Plant vigor, 
yield of fruit, and disease resistance are 
all low in most of the plants now sold as 
Missionary. 

For v'ears the results of tests of other 
varieties and new hybrids against Mis- 
sionary showc'd that no commercial 
variety equalled Missionary and of the 
hybrids only those of Missionary parent- 
age showed any signs of promise. At the 
present time Missionarv is being widely 
used by plant breeders of the Southeast- 
ern States in producing new varieties of 
strawberries. Some of these new varie- 
ties surpass the present day Missionary 
both in plant vigor and in yield of fruit. 
There is still room for improvement in 
type and quality of fruit in these varie- 
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ties. Klonmore, a Blakemore-Kloiidike 
cross, developed by the Louisiana Ex- 
periment Station has been the most out- 
standing ot these new Mxrieties. 

During the present year strawberry 
seed which resulted from botli sell-polli- 
nation and cross-pollination between 
Missionary and Klonmore were saved 
during March. These seed were planted 
in flats in the greenhouse at the Straw- 
berry Laboratory and the resultant plants 
set out in nursery beds. About 7,()()0 of 
these seedling plants and their runner 
]:)lants have been set out on fruiting beds 
this fall to test their fruiting character- 
istics. 

In this work it was expected that some 
of the seed might produce plants of wild 
species of strawberry. At k'ast it was 
hoped that such might be the case. In 
this way it might be possible to learn 
something about the ancestry of the Mis- 
sionary variety which itself was a chance 
seedling of unknown parentage. Of the 
several thousand seed planted, one' did 
produce a plant of wild species, identi- 
fied as Indian-strawberry or Snakt'-berry, 
Duchesnea indica. 

Since the writer was familiar with the 
habits of this species he had it set out in 
a cleared area under an Australian pine. 
The plant was set the latter part of June 
and at the present time, October 22nd, 
has produced so many runner plants that 
it fills an area 8 feet in diameter. Dur- 
ing July these plants started putting on 
their yellow-petalled flowers and small, 
spongy, prominently seeded red fruit. 
Tliis process of blooming and fruiting 
has beeti continuous to the present. Evi- 
dently this wild parent of the Missionary 
variety has passed on to the latter its 
ability to produce runner plants in great 
abundance during summer weather and 
perhaps also some resistance to leaf spot 


diseases. Its habit of continuous fruit 
production might make the Indian-straw- 
berry a desirable species to use in pro- 
ducing everbearing varieties of straw- 
berry. 

For several years there has been a feel- 
ing amongst tlie strawberry growers that 
the yield of fruit per acre from Mission- 
ary is steadily decreasing. This has been 
found to be true but there are also fac- 
tors other than variety involved in this 
decrease in yield. Weather has always 
been a factor, with some seasons of 
extremes, too hot or too cold, too dry or 
too wet. But a more important factor 
has been excess drainage, causc'd by a 
multi])licitv of large drainage* ditches to- 
gether with the necessary highway 
ditches. This has resulted in a general 
lowering ol the water table in most of 
the older established fields so that at the* 
present time some mc'thod for irrigating 
has become a necessity. 

Even with irrigation, howe\er, the re- 
sults obtained are not so good as were* 
obtained when the water tabk‘S were at 
a higher and more constant level. An- 
other factor in decreasing yields is th(* 
change in method of setting plants. 
Years ago the two-row bed was used 
almost (*xclusively but today most grow- 
ers ha\e changed to the one-row bed. 
This was brought about by the scarcitv 
and high cost of labor. The on(*-row 
bed caji be cultivated mostly by machini* 
and requires but little hand-hoeing, 
whereas the opposite is true of the two- 
row bed. However, an acre set out ac- 
cording to the two-row bed plan will 
contain about 60 pe*rcent more plants 
than an acre in single-row beds, and 
yields of fruit will be in about the same 
ratio. 

After fruit is produced it must be mar- 
keted and at the present time successful 
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marketing is becoming more and mon* 
of a problem. There was a time years 
ago when Florida strawberries appearing 
on Northern markets met with practically 
no competition but such is now a thing 
(^f the past. The greatest competition at 
the present time is the quick-freeze pack 
of strawberries. The housewife can 
secure the latter any time during the 
year and will prefer it to fresh fruit un- 
less the fresh fruit is of exceptionally 
good (juality. This means that the qual- 
ity of Florida strawberries must be main- 
tained at a high level, by use of good 
\arieties, proper fertilization, and attrac- 
tive and high (juality packaging. 

Under the prt'sent method of packag- 
ing and inark(?ting, the retail buyer of 
Florida strawberries has no guide to go 
by. The pint container has no id('ntifv- 
ing marks as to place of origin or (juality. 
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Each separate purchase* is more or less 
of a gamble. It is the practice for each 
strawberry grower to have his fruit 
packed in pint containers in field pack- 
ing sheds. This results in quite a diver- 
sity of type and quality of pack for the 
area as a whole. It might be better if 
central packing plants could be used. 
Picking of fruit in the field would be 
closely supervised and the picked fruit 
hauled into the ccmtral packing plant. 
There it would be washed in cold water 
to remove sand and some heat. The fruit 
would be dried, graded, and a uniform 
(juality packed. The pint container 
could be attractively branded and the 
top covered with a suitable transparent 
film. Thus the retail buyer of Florida 
strawberries would have some guide to 
go by and r(*peat purchases might be- 
C'ome more nume^rous. 


SWEET CORN GROWING 


H. W, Rui*rec:ht 

Central Florida Experiment Station 
Sanford 

Sweet or green corn is fast becoming 
a major crop in the central Florida sec- 
tion, rtqolacing the growing of roa.sting 
(*ars and field corn. This increase in in- 
terest in this crop is largely, if not entire- 
ly, due to the clevelopment of th(* new 
hybrid sweet corns adaptable to our cli- 
mate. This joast season close to 2,500 
acres were planted in the Sanford, Win- 
ter Garden, and Zellwood sections. Ship- 
ments totaled 212 carloads by rail from 
this sc^ction out of a total of 338 carloads 
by rail from the State, plus an unknown 
number of truck loads. The truck move- 
ment of green corn was larger than the 
rail freight movement, as a total of 662 


carloads of corn left the* State by truck. 
As no records an* available as t(^ the 
point of origin of truck shijnnents we 
have no way of determining how many 
of these truck kjads originated in the* 
central Florida section. Present indica- 
tions are that the acreage in this area 
will be materially increased this coming 
s(*ason becaus(* of the good returns on 
last s(*ason\s crop. 

In the Sanford area some of the corn 
is planted after an early crop of celery, 
cabbage, or other early vegetable. Most 
of the planting is done in late February 
or earlv March, which removes the crop 
in time to put in a summer cover crop. 
Heaviest movement was during the 
period May 2-15. 

In the Sanford area it is planted in 
30-inch rows with the com 12-15 inches 
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apart in the row. In the muck area at 
Zellwood it is planted in 34-36 inch rows 
with plants 14-15 inches apart in the 
row. Fertilizer practices vary greatly 
depending in large measure on what 
crop the corn follows. If it follows 
celery, fertilizer applications are light. 
Planted on previously unfertilized or 
lightly fertilized soil, about 2,000 pounds 
per acr(' arc used, generally in split ap- 
plications of 1,000 pounds each; one ap- 
plication made at planting time and the 
second when the corn is about knee 
high. Usually a 4-5-7 or 4-7-5 fertilizer is 
used. 

Sometimes an additional application 
of nitrate of soda is made, depend- 
ing on the rainfall and general appear- 
ance of the crop. On the muck, fertilizer 
applications also vary considerably, as 
well as the formulas used. The amounts 
vary from about 750 pounds per acre to 
1,500 pounds per acre and the formulas 
used from 0-8-24 to 5-6-10, Cultivation is 
confined to what is necessary to keep 
down weed growth. This generally 
means two or thre^e cultivations until the 
corn begins to tassel. After that time it 
shades the ground enough to keep weed 
growth down. In addition to the cultiva- 
tion we generally hoe the corn twice, 
once when we chop it to stand and a 
second time at the time of the second 
cultivation. By keeping down the weed 
growth the corn gets the full benefit of 
the fertilizer instead of sharing it with 
the weeds. We have not tried any of the 
weed-killing sprays. 

The variety most generally grown in 
both the Sanford and Zellwood area is 
loana. In the Zellwood area consider- 
able Golden Cross Bantam is also grown. 
Yields, of course, also vary greatly. In 
the Zellwood area yields varied this past 
season from around 550 dozen to 900 


dozen ears per acre. In the Sanford 
area 1,000 dozen ears per acre is consid- 
ered a good yield, with a good many 
plantings averaging less than this figure. 
Much of the corn from this area was 
shipped in bags holding 4-5 dozen ears, 
while in the Zellwood area most of it was 
shipped in crates holding 5 dozen or 
more, depending on size of the ears. In 
our experimental plantings we had yields 
as high as 1,857 dozen ears per acre or 
an average of 39.8 ears per 25-plant plots. 
It must be borne in mind that this is 
total yield, not marketable yield. Worm 
damage would reduce this somewhat, 
depending on the variety and the effi- 
ciency of control measures. 

So far we have not had any fungus 
diseases that attacked corn, so no spray- 
ing or dusting with fungicides has been 
necessary. We do, however, have the 
fall army worm or budworm and the 
corn earworm. For budworm or fall 
armyworm control we have found spray- 
ing much more effective^ than dusting. 
Spraying with DDT, 1 quart of 25 per- 
cent einulsifiable in 100 gallons of water, 
as soon as injury is noticed has given 
satisfactory control. A second applica- 
tion may be necessary if reinfestation 
takes place. ‘In experiments covering 
several years we have found that we get 
better control of the corn earworm with 
dusting than by spraying. Five percent 
DDT dust applied every 3 days, begin- 
ning when the first silks appear and con- 
tinuing until the last silks have wilted, 
which usually means four or five appli- 
cations of dust, will give good control. 
It will not eliminate all worm damage, 
but we have gotten as high as 97 percent 
marketable ears using this treatment. By 
marketable ears we mean ears where the 
worm damage goes no further than 1 
inch from the tip of the ear. In the 
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Zellwood area this past season they ob- 
tained good control of the corn earworm 
through airplane dusting. Frankly, from 
our experience we believe that airplane 
dusting will not give adequate control 
when you have a normal worm popula- 
tion, and certainly not when the infesta- 
tion is heavy. 

In our experimental plantings this past 
season Oto, Hybrid 57, Hybrid 54, and 
Erie all outyielded loana and Golden 
Cross Bantam, and in addition they had 
much tighter husks than loana and 
showed less worm damage. In trials at 
Gainesville this past sc^ason Hybrid 57 
had the largest number of marketable 
ears, Erie second largest, Hybrid 54 third 
largest, and Oto sixth largest. All of 
these varieties are characterized by hav- 
ing a very small cob, in fact some of the 
Hybrid 57 had such a small cob that it 
might be discounted on that account. 
All of these \'arie‘ties with us had a 
lighter yellow color than loana. Erie 
had th(' deepest color, almost as deep as 
loana. Hybrid 54 and 57 and Oto had a 
light yellow color. In ear length all of 
the above averaged between 8-9 inches, 
while most of the loana varieties aver- 
aged between 7-8 inches. Hybrid 57 had 
12-14 rows of kernels per ear, Erie 12-16 
rows. Hybrid 54 12-14, and Oto 10-12 
rows. Hybrid 54 had the smallest 
kernels, while Oto had the largest. We 
are ready to recommend that growers 
make trial plantings of any or all of the 
above. 

One thing is certain, if we are going 
to increase our acreage in sweet com 


we shall have to pay more and more at- 
tention to the quality of our product or 
we will not be able to dispose of it at a 
profit. One important step in this direc- 
tion would be greater care in handling 
the corn after it is pulled. It is a well 
known fact that sweet corn rapidly de- 
teriorates in quality after pulling unless 
it is cooled rapidly. Many growers at 
the present time pull the corn and pack 
in bags in the field and let it stay in the 
field for several hours before it is hauh'd 
to the car. You cannot deliver a first 
quality corn by following this procedure. 
It should be pulled and hauled to a 
packing shed where it is immediately 
cooled and kept cooled until it reaches 
the market. Greater care must also be 
exercised in throwing out wormy ears. 

While we have no data to back up this 
suggestion I believe that the big future 
for our sweet corn lies in shucking it be- 
fore shipment and wrapping it in plio- 
film or some similar wrapper. Stretch- 
wrapped, I believe would make an ideal 
package, appealing to the eve and to the 
taste. The saving in freight, and in- 
creased price such corn would bring, 
should more than offset the extra cost 
involved. Mr. Dickman of Ruskin has 
experimented for several years in ship- 
ping shucked com in various containers, 
but I do not believe that he has stretch- 
wrapped any. If he has I would like to 
hear what his experience has been in sell- 
ing such corn. We have wrapped 
shucked com two and three ears in a 
package for local consumption and have 
never been able to fill the demand for it. 



SWEET CORN PRODUCTION, HANDLING, AND 

LOADING 


F. M. Connor 

Agricultural A^cnt, S.A.L. Railroad Co, 
Palmetto 

In recent y(*ars the commercial green 
corn industry has been changing rapidly 
from the old roasting ear field corn to 
sweet corns of adapted hybrid varietii\s 
and in years to come this crop will oc- 
cupy a prominent place among other 
truck crops in the principal vegetable 
farming ar(‘as of our State. Dozens of 
new varieties of swee^t corn liave beini 
brought into (existence and new ones are 
coming in each y(*ar. Some of tlie 
liybrid swei^t corns now being grown 
will be replac(‘d with newer and better 
ones. 

Growers are learning better methods 
of jDroducing sweet corn. Excellent 
worm control programs have been found 
and are being used by some growers. 
More efficient methods of packing, pre- 
cooling, and loading for transportation to 
market arc being followed in a number 
of producing areas. A larger number of 
markets are being found for good pack- 
aged, worm-free corn and more people 
are eating sweet corn. There remains, 
however, a great amount of work neces- 
sary to get a larger number of growers 
to produce better yields of good quality 
corn, as well as improvement in packing 
and precooling by growers and packers 
who have not been following the best 
practices. 

In a well-planned and detailed study 
of sweet corn growing, harvesting, pack- 
ing, precooling, and loading in cars for 


trail. sportati on to market, in a number 
of the principal producing areas in six 
Southeastern State's during the past 
spring and summer by four Scxiboard 
Air Line Railroad agricultural agents, 
the writer being includi'd, we found, as 
('xpected, that by far entirely too many 
growers were securing yields that were 
much too low. Information contained 
in this study was secured from experi- 
ences of farmers, expen ment stations, 
and marketing organizations. Sweet 
corn growing on some of the best lands 
in areas visited produced yields of 75 
crates or less per acre, whereas if bettc'r 
practices of leguminuous cover crop 
planting, crop rotation, better fertilizing 
programs followed, better worm control 
program started at proper time and con- 
tinued until harvest, yields of corn could 
easily ha^^e been increased to 100 crates 
or more per acre. 

Numbers of sweet corn growers visited 
were found not following any worm con- 
trol practices at all, others used practices 
that wc're inadequate and inefficient. In 
the matter of precooling some methods 
used wt*re rather crude and all of the 
field heat was not removed soon enough 
after harvesting and packing before pre- 
cooling and loading in iced cars. 

In Florida sweet corn is grown ]Kinci- 
pally in spring and early summer; how- 
ever, in recent years there has been some 
interest in the growing of this crop in 
fall and winter in the warmer areas of 
south Florida. Planting for the fall and 
winter crop extend from latter part of 
August through October, with spring 
plantings from latter part of December 
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tlironj^h March 15th on iiuick and vege- 
table soils. In upper Florida plantings 
should be made as soon as weather per- 
mits. 

Sweet corn is grown on muck land 
under water control, irrigatc^d and non- 
irrigated sandy loam soils commonly 
used in vegetable ])rodnction, and good 
gc'iieral farm lands adapt(‘d to corn 
growing. Select well-drained properly 
conditioned soils. On lands other than 
muck, corn should follow a leguminous 
covc'i* crop. Regardless of soil type used, 
a wc‘ll prepared seed bed is necessary. 
On muck and other vegetable soils, 
spring and early summer corn may be 
]:)lant(*d after a fall and early winter 
trnc‘k crop has been harvested. 

Land should be plowed and disced 
sufficiently well in advance* of planting 
to allow for decomposition of cover crop. 
C'lean cultivated irrigat'd lands may be 
prepared just prior to se(*ding— a well 
pix'parc'd seed bed is a MUST. On muck 
and other vegetable crop lands, rows are 
sjoaced from 36 to 42 inches in width and 
on g(*neral farm lands 36 to 48 inches. 
Eight to t(*n pounds of st*ed are planted 
per acre, with plants spac(*d 12 to 14 
inches in drill. (k)rn is planted in furrow 
of medium depth and frequ(‘nt, shallow, 
ck‘an cultivation should be followed, 
keeping weeds and grass under control. 
In cool, wet weather treat seed with a 
well recommemded material (provided 
seed has not been previously treated) to 
assurcj good germination. 

Some ol the leading varieties recom- 
mended for planting in Florida are: 
loana. Golden Caoss, Illinois Golden No. 
10, U.S. 34, Caramel Cross and Seneca 
(Jhief for muck and vegetable lands; 
loana, Golden Cross, Caramelcross, 
Aristogold No. 1 on general farm lands, 
loana. Golden Cross, Caramelcross, Ari- 


stogold No. 1 mature in approximately 
80 days, Illinois Golden No. 10 and U.S. 
34 90 days, and Seneca Chief less than 
70. 

Among the best fertilization practices 
followc*d are: Muck Lands— 1,000 

pounds of 2-8-10 (N.P.K.) fertilizer ap- 
plied before or at planting time, plus 
necessary minor (dements, and two ap- 
plications of a good side dresser of 100 
pounds each when corn is 6 to 10 inches 
high, and second at 12 to 15 inches high. 
Other Vegetable Soils- L200 to 1,500 
pounds of a 4-7-5 or 4-8-6 (N.P.K.) mix- 
ture applied before planting and 300 
pounds of side dresser (two applications 
of 150 pounds each when com is 6 to 8 
inches high, and 150 pounds at time corn 
is 12 to 15 inches high. ) General Farm 
Land—HOO to 1,200 pounds of a 4-8-6 
(N.P.K.) analysis applied before plant- 
ing, with 3(K) to 500 pounds of side 
dresser in two applications before the 
corn is 15 inches high. 

Early plantings will not require as 
many applications for worm control as 
midseason or late plantings. For bud- 
worms dust at very first sign of worms, 
making two applications, using 5 percent 
DDT. Make first dusting of 5 to 7 per- 
cent DDT for earworms when first silks 
appear and dust every oth('r day 
throughout silking stage, reejuiring 6 to 8 
applicatimis, based on two corn pickings. 
More than two pickings will require ad- 
ditional du.st applications. With hand, 
horse-drawn or tractor-dusting equip- 
ment from 15 to 25 pounds is reejuired 
per acre application. Dusting with 
aen^plane requires 40 pounds per-acre 
applications. While DDT has been used 
with good results, there is no definite in- 
formation available as to the residual 
(‘ffect tliis material may have on the soil. 

Harvesting should begin wh<*n the ears 
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are well filled out, but still in the milk 
stage. Time is the essence of success. 
Corn must be harvested at proper ma- 
turity, moved from field to packing loca- 
tions in convenient containers or vehi- 
cles, graded, packed, precooled, and 
placed under ice in as short a time as 
possible. Sugar in the corn turns to 
starch within 4 hours if field heat is not 
immediately removed. 

Packing should be done under cover 
where precooling is available. Worm- 
free com should be packed in crates, as 
crated com brings a higher return to the 
grower. Worm-infested com should be 
clipped and packed in bags. 

Corn grown on good land under favor- 
able conditions will produc*e 500 dozen 
ears, or 100 crates, per acre. Muck or 
irrigated lands yield up to 200 crates per 
acre. 

Mechanical precoolers, where the tem- 
perature of the water is kept about 34 


degrees and container remains in the 
bath approximately 22 minutes, or ice 
water spray precooling machines in 
which the com remains for 14 to 22 min- 
utes (depending on speed of conveyor) 
with water temperature of 38 to 40 de- 
grees, are used with good results. 
Where mechanical precoolers are not 
available, a wooden or metal vat, 4 feet 
wide, 30 to 60 feet long, using snow or 
cracked ice in the water and in which 
com remains in the bath for at least 15 
minutes, are generally satisfactory. Com 
should move direct from precooler to re- 
frigerated cars. 

Sweet corn should be shipped under 
standard refrigeration using 7 tons of top 
ice (snow ice recommended) when 
properly precooled. When packed in 
crates top ice after car is loaded. When 
packed in sacks snow ice should be ap- 
plied between every second layer of 
corn. 
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STANDARDIZATION OF CANNED CITRUS JUICE BY 
THE USE OF PARTIAL CONCENTRATION 


Edwin L, Moore, C. D. Atkins, 

L. G. MacDowei-l, and 
Richard L. Hugcaht 
Florida Citrus Commission 
University of Florida Citrus 
Experiment Station 
Lake Alfred 

The object of the work to be reported 
ou tliis afternoon was to find out if a 
low-solids and low-acid orange juice 
could be improved in quality by concen- 
tration. The term “standardization” as 
used hen' will refer to the partial con- 
centration of orange juice to raise the 
Rrix and acid to minimums of 10.5 
degrees and 0.75 percent, respectively. 
It is possible that if internal grades for 
tn\sh fruit an* raised, standardization of 
caniH'd citrus juices by partial concen- 
tration may offer a possible ust' for some 
fruit with solids content under that re- 
(juired for fresh fruit. 

Three experimental packs, consisting 
of a control and two partially concen- 
trated juices, were put up in plain tin 
cans and stored at 40' and SO'^F., and 
examined initially, and at the end of 3 
and 6 months. After storage for 3 
months at 80' F., samples of the three 
juices wen' sent to all Florida citrus 
processors for taste comparisons. The 

^ Ptipoi prepared by Edwin L. Moore and delivered 
by C. D. Atkins at the 61*,t Annual Meeting of the 
Florida State Horticultural Society, West Palm Beach, 
Florida, October 28, 1948. This paper is condensed 
from a pievioiisly published article titled, “An Experi- 
ment on Partial Concentration As a Means of Stand- 
ardi/inn Low-SoTids Orange Juice,’* by Edwin L. 
Mooie, L. O. MncDowell, C. D. Atkins, and Richard 
L. Huftj^art, that appeared in Fruit Products Jcmmal, 
Vol. 27, pp. 72-74 (November 1947), and is reprinted 
with the permisiiion of Fruit Products Journal. 


results of these taste tests indicated that 
the quality of the orange juice had been 
improved by partial concentration. 

Experimental 

Procedure. The oranges used in this 
work were Hamlins obtained from cer- 
tain experimental plots at the Citrus Ex- 
periment Station, Lake Alfred, Florida. 
These grove-run oranges were specially 
chosen for their low-solids content in an 
effort to show what could be done to 
standardize as poor a sample as is likely 
to be encountf'red in a canning opera- 
tion. The fruit was washed at the Cit- 
rus Experiment Station and then tnickc'd 
in field boxes to the U. S. Citrus Prod- 
ucts Station, Winter Haven, Florida, 
where it was held at about 4()'^F. for 4 
days before processing on December 31, 
1946. 

The juice was extracted using a rotary 
juice press, passed through a 0.030 inch 
screen, and held in a stainless steel hold- 
ing tank until the quantity of juice 
needed for the packs had been collected. 
The juice was then processed further as 
follows : 

Control pack. A cjuantity of deaerated 
juice was used for the control pack. 

Concentrate-added pack. A cjuantity 
of the juice was concentrated under 
vacuum to 55 degrees Brix at a tempera- 
ture of 90^ F. This 55 degrees Brix con- 
centrate was then added to a quantity of 
deaerated juice to adjust the BrLx to at 
lea,st 10.5 degrees. Table 1, calculated 
from sucrose values (1), gives the gal- 
lons of 55 degrees Brix solution to add 
to 100 gallons of a given low-Brix solu- 
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TABLE I 

GALLONS OF 55* BRIX SOLUTION TO ADO TO 
100 GALLONS OF A GIVEN LOW -BRIX SOLUTION 
TO OBTAIN A 10.5* BRIX SOLUTION 
(BASED ON SUCROSE VALUES) 



70 

B 

8.0 

8 5 

9.0 

9.5 

10.0 

10.5 

D 

5.5 

B 

B 

2 8 

B 

B 


I ABLE 2 

GALLONS OF WATER TO EVAPORATE FROM 
100 GALLONS OF A GIVEN LOW-BRIX SOLUTION TO 
OBTAIN 10.5* AND 55* BRIX SOLUTIONS 

(BASED ON SUCROSE VALUES) 


^^IVEN 

B 

m 

8.0 

8.5 

9..0 

9.5 

10.0 

10.5 

34.3 

29.4 

24.6 

19.7 

14.8 

9.9 

lll^l 

55 

89.6 

88.9 

88 1 

87.3 

86.5 

85.8 
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tion to obtain a 10.5 degrees Brix solu- 
tion, and may be used as an approxima- 
tion for citrus juices. 

Concentrated pack. The remainder of 
the juice was concentrated under vac- 
uum to at least 10.5 degrees Brix at a 
temperature of 90 ‘^F. Table, 2, calcu- 
lated from sucrose values ( 1 ) , gives the 
gallons of water to evaporate from 100 
gallons of a given low-Brix solution to 
obtain 10.5 degrees and 55 degrees Brix 
solutions. 

The “control,” “Concentrate-added,” 
and “Concentrated” juices were pas- 
teurized at 200°-205‘^F., filled at 190"- 
195 "F. into 9)2 fluid ounce cans (1.25 
hot-dip tin plate), sealed, and cooled. 
In general, the canned juices showed a 
9- to 10-inch vacuum and a gross head- 
space of 3/16 to 4/16 inch. 

Each of the three packs consisted of 
approximately 10 cases of 24 cans each, 
and a part of each pack was placed in 
storage at 40" and 80"F. 

Results. The initial analysis of the 
juic(' pjicks for Brix, total acid, and 
ascorbic acid, is given in Table 3. It 

TABLE 


INITIAL ANALYSIS OF THE 


CONTROL 


•BRIX 7.43 

TOTAL ACID.% 0.55 


ASCORBIC ACia M6./I00ML. 39.8 


will be noted that the “Control” juice is 
low in Brix (7.43 degrees) and acid 
(0.55 percent), and that the “Concen- 
trate-added” and “Concentrated” juices 
have been standardized to at least 10.5 
degrees Brix and 0.75 percent acid. Also, 
the high ascorbic acid content of the 
“Concentrate-added” and “Concen- 
trated” juices will be noted. 

All three juices stored at 40" F, for 6 
months retained about 97 percent of 
their initial ascorbic acid content. Dur- 
ing storage at 80“F. for the same period 
of time, all juices retained about 88 per- 
cent of their initial ascorbic acid con- 
tent with no significant differences be- 
tween the packs. 

After storage for 3 months at 80°F., 
coded samples of the three juices, with 
some descriptive information, were sent 
to all Florida citrus processors with the 
request that the juices be tasted by the 
members of each organization. A ques- 
tionnaire was enclosed to be filled out 
and retunied to the Research Depart- 
ment of the Florida Citnis Commission. 

Thirty-nine canners, represented by 
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CANNED ORANGE 

JUICES 

CONCENTRATE- 

CONCENTRATED 

ADDED 


10.65 

10.70 

0.79 

.0.78 

58.4 

59.3 
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FIGURE I— PREFERENCES OF TASTERS FOR THE CANNED 
ORANGE JUICES AFTER STORAGE OF JUICES 
FOR 3 MONTHS AT 80* F. 


210 tasters, j^c'iierously cooperated in 
tasting these samples ol orange juices 
and re'turniiig the questionnaires. These 
results are presented graphically in 
Figure I. Of these 210 tasters, 103 pre‘- 
ferred the "Concentrate-added" juice, 94 
preferred the "Concentrated" juice, 8 had 
no preference bt'tween the "Coneentrate- 
add(*d" and "CJonceiitrated" as the best 
juice, and 5 preferred the "Control” juice. 
From these results on taste tests, it would 
appear that the quality of the orange 
juice had been improved by either 
method of concentration used. 

Summary 

Three experimental packs, consisting 
of a control and two partially concen- 
trated juices, were put up in plain tin 
cans and stored at 40° and SO^^F. The 


packs were analyzed initially and at the 
end of 3 and 6 months to study partial 
concentration as a im^ans of standard- 
izing low-solids and low-acid orange 
juice to improve its (juality. 

No significatil differc'nces in retention 
of ascorbic acid were found b(4we(»n tlu' 
packs at the end of the storage periods. 

Thirty-nine canners, repn^semted by 
210 tasters, cooj^erated in tasting the 
packs of juices after the juices had been 
stored at 80°F. for 3 months. The re- 
sults of these taste tests indicated that 
the quality of the orange ji^ce had been 
improved by partial concentration. 

Refer enc;e 

( 1 ) Hmdhonk of Chemistry and Physics. 
26th Edition., pp. 1548-1549, (1942) 

Chemical Rubber Publishing Co., Cleve- 
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THE COMPOSITION OF FLORIDA CITRUS 
MOLASSES 


J. Royo Iranzo' and M. K. Veldhuis 
U, S. Citrus Products Station' 
Winter Haven 

CJitrus molasses is a comparatively new 
product. Although information has been 
available on the composition of the press 
juice from which it is made, little lias 
been published on the composition of the 
molasses itself. It is the purpose of this 
paper to present data obtained in ch(mii- 
cal analyses of 13 samples ol citrus 
molasses. 

Citrus molasses is produced from the 
waste peel, rag, and seeds from the citrus 
canneries. The' waste is first ground 
with a hammer mill into pieces about a 
(|uarter of an inch in diameter. Lime is 
added to neutralize th(‘ acidity, react 
with tlie pectin, and facilitate pressing 
and drying. The' ground peel is passed 
through a pug mill in which it is kept in 
constant agitation for about 10 minutes 
or is placed in bins for 30 to 45 minutes 
to permit the lime to react. In areas 
where fu(*l is cheap the' peel may be 
passed directly to the driers. In Florida 
where fuel costs an' an important factor, 
as much of the liquid as possible is first 
removed by pressing and the pulp then 
passed to steam-heated or direct-fired 
rotary driers. The removed liquid, or 
press juice, is concentrated in multiple- 
effect evaporators, having two, three, or 


’ Aynculhiral Cht'iiiica} Kt'st’.uch Divksioh Contrilni- 
tion No. 

^ Supfntir Council o( Sc'iontifu- RosearcU Institute of 
Chc'niistrv, “Alonso Barba/’ Madrid, Sx^aiii. 

‘‘ One of the laboratoru*.s of tlie Bureau of Affricid- 
tuiul Industiial Clieuiistry, A]e;riculturul Reseurcli 
Adniinisti alum, U. S. Department of Agriculture. 


four effects and sometimes having a fin- 
ishing pan. The juice has originally a 
soluble solids content of from 6 to 11 
percent, depending on the nature of the 
fruit and method of handling the peel. 
For instance, the value will be lower if 
water has been used in transporting the 
peel or if a lime slurry has been used 
instead of dry lime. In the evaporators 
the soluble solids content is increased 
to about 73 percent. The temperatures 
u.s('d range from 245 ' to 135'^ F. and 
naturally vary with the type and the 
number of effects. 

Both the dried pulp and molasses are 
used extensi\uly as feeds. Citrus molasses 
is also used in the production of alcohol 
(12). Several studies have been reported 
on the feeding Milue and chemical com- 
position of dried citrus pulp ( 1, 5, 6, 7, 
8, 9, 10, 12, 13). Becker, Arnold, Davis, 
and Fonts (3 and 4) estimated 1.4 per- 
cent digc'stible crude protein and 56.7 
percent total digestible nutrients in citrus 
molasses, based on 69.9 percent dry 
matter. These authors also reported 3 
to 5 pt'rcent t'ach of crude protein and 
ash and the absence of crude fiber. The 
manufacture of dried pulp and molasses 
provides a complete an.swer to th<' dis- 
posal problem of citrus peel in that all 
the organic matter is retained and con- 
verted to useful products. 

Table 1 gives information on the pro- 
duction in Florida of dried citrus feed 
and molasses. It will be noted that the 
ratio of citrus molasses to dried pulp has 
been steadily increasing. In general, the 
mills have been equipped first for the 
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production of dried pulp and the 
molasses units have been added later. A 
few mills still have no evaporators and 
the press juice is discarded. 

Experimental 

Samples of freshly manufactured citrus 
molasses wt're collected at intervals from 
the early part to well past the middle of 
the 1947-48 citrus canning season from 
eight feed and molasses plants in Flor- 
ida. The samples were transported di- 
rectly to the laboratory, being placed in 
a refrigerator at 350 F. within 3 days of 
manufacture. Portions were drawn from 
cold storage as needed for analysis, not 
more than two samples were taken from 
a single evaporator. 

Official methods of analyses (2) were 
used in the determination of total solids, 
crude protein (N x 6.25), pectin (alcohol 
precipitate), ash, total acidity (calcu- 
lated as citric acid), volatile' acidity (cal- 
culated as acetic acid), calcium in ash, 
and magnesium in ash. Total sugars, 
nonreducing sugars, and reducing sugars 
were determined by the Munson-Walker 
gravimetric method and all reported as 
invert sugars. Overnight acid inversion 


was used. pH was determined with a 
glass electrode; degrees Brix with an 
Abbe type refractometer and by diluting 
with an equal weight of water and de- 
termining density with a spindle; color 
by comparison with Maerz and Paul 
color charts; and viscosity with a Stormer 
viscosimeter standardized with a Bureau 
of Standards reference fluid having a 
viscosity of 1282 centerpoises. 

Results 

The results of the analyses are given 
in Tables II and III. Samples Nos. I, 4, 
5, 6, 10, 11, and 12 were fnmi plants with 
quadruple-effect evaporators liaving fin- 
ishing pans; samples Nos. 2, 3, 7, 9, and 
13 were from plants with triple-effect 
evaporators; and sample No. 8 was from 
a plant with a two-stage evaporator in 
which the first effect was the direct-fired 
spray type and the second of conven- 
tional design. Sample No. 4 was made 
from orange peel only; all the others 
were made from a mixture of grapefruit 
and orange peel. 

Concentration. The results permit a 
comparison of the degrees Brix as esti- 
mated by the refractometer, spindle, and 
drying methods. 



I’ABLE I 

PnonucTioN of Diued Cituus Pulp and Cituus 

Molasses in Fi.oiuda 

S>fl.son 

Dried Citrus Pulp 

a trns M ol asses 

1940-41 

32.730 tons 

0 

1941-42 

29,696 tons 

2,500^ 

1942-43 

47,376 tons 

5,700^ 

1943-44 

67,130 Ions 

14,496 Ions 

1944-45 

68,724 tons 

19,260 Ions 

1945-46 

108,470 tons 

44,168 tons 

1946-47 

96,914 tons 

55,811 tons 

1947-48 

154,181 tons' 

65,887 tons' 


Data obtained from Citrus Processors Associa- * Data from Office of Supply, War Food 
tion, Inc., Tampa, Florida. Administration. 

* Tentative. 
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The refractoineter int^thod, the one 
most generally used, indicated concen- 
trations from 64.44 to 74.52 degrees Hrix, 
with an average value of 71.37. It is 
believed that the lower values were 
largely due to the method of sampling in 
that samples of fresh material were taken 
and lots were generally blended later to 
the desired strength. 

Th<' spindle method ol estimating con- 
centration provides a rapid procedure 
when a refractoineter is not available. 
The molasses is too thick for a direct 
reading; so it is diluted with an equal 
weight of water, the density determined 
corrections applied, and the result multi- 
plied by two. The average value ob- 
tained was 72.28 degrees Brix, about 0.9 
degrees higher than by the* refractoineter 
method. 

In the third method of estimating con- 
c(*ntiation the sam])les were dried on 
pumice stone at 70 (’. under vacuum. 

This method ga\e values averaging 70.43 
p(‘rc('nt total solids, or about 1 pcMcent 
be'low those obtained with the refracto- 
meter. Any of the three methods of esti- 
mating concentration is suitable; but it 
should not be expect('d that identical 
\ allies be obtaiiu'cl. 

Sng^/r.v. The values for total sugars, 
reducing sugars, and nonreducing sugars 
show some variations, but these are to 
be c'xpected with this type of product. 
Th(? sugars averaged 59.8 percent of the 
total solids and ranged from 47.8 to 65.4 
pi'rcent. With 9 of the 13 samples the 
percentage' of sugars in the total solids 
was within the range of 55 to 65 percent. 
To obtain information on changes in 
sugars during concentration, 25 gallons 
of press juice were brought to the labora- 
tory and concentrated under atmospheric 
conditions in a steam- jacketed kettle. 
Before concentration the Bri\ was 9.3 


degrees, the reducing sugars 2.94 per- 
cent, and the total sugars 5,64 percent. 
After concentration the corresponding 
values were 73.86 degrees, 23.74 percent, 
and . 44.55 percent, respectively. Since 
the ratios of these constituents were 
nearly the same after concentration as 
before, it was concluded that the sugars 
change very little during the process. It 
is believed that the conditions in the 
laboratory were as severe as those en- 
countered in commercial plants. 

Protein, The crude protein values 
ranged from 3.35 to 4.15 percent. While 
th(' amount present is significant, 
molasses must be classed as a low protein 
material. 

Pectin. Pectin determinations by the 
alcohol precipitation method gave values 
ranging from 0.80 to 1.59 percent. These 
(ju antities of pectin probably contribute 
materially to the \'iscosity of the 
molasses. An effort was made to de- 
termine pectin acid by the official 
method Init light-colored precipitates 
were ne\er obtained and the values are 
not reported. 

Acid it If. Total aciditv and pll are 
under the control of the operator bv 
^ arving the amount of lime added. It is 
evident that most of the original acidity 
in the waste* peel and pulp had been 
neutralized. The vohitile acidity, as ex- 
pected, was reduced to very low \ allies 
bv the concentration process. 

Ash. The* ash is due largely to the ad- 
dition of lime to the pi*el and this is re- 
flected in the high calcium x alues. Some 
magnesium was also found. Both of 
these elements are of \ alue in the com- 
pounding of feeds. 

Color. Most of the samples were quite 
dark in color, being brown to dark 
brown. Three of the samples, however. 
Nos. 3, 7, and 13, were lighter. The 
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Sample No. 

Made 

X 

V 

PQ 

(refr.) 

X 

•c 

PQ 

( spindle ) 

Total 

Solids % 

Volatile 

Matter % 

Total 

Sugar % 

Reducing 

Sugar % 

Non-red. 

Sugar % 

Protein, crude 
* (N X 6.25) 

Pectin % 

(ale. ppt.) 

{X 

Total Acidity 
as Citric % 

Volatile Acidi 
as Acetic % 

Ash 

% 



TABLE II- (Continued) 
Composition of Citbus Molasses 
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140° F. 152 642 121 252 246 467 216 334 357 303 350 625 432 
149° F. 134 500 114 214 214 374 189 260 294 253 285 507 330 
158° F. 121 407 103 187 182 312 164 214 250 223 243 407 267 
167° F. 112 353 98 168 160 271 157 193 223 198 224 342 223 
176° F. 107 312 98 183 157 241 150 169 205 187 214 307 196 
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amount of suspended matter and degree 
of dispersion may be the principal fac- 
tors in these differences in color. The 
small particles of pulp darken very little 
during the concentration process. The 
pH and ash values were in the same 
range and this ruled out the possibility 
of differences in degree of liming. Sam- 
ples Nos. 3 and 7 were below the average 
in concentration, and sample No. 13 
above the average. 

Viscositij. The viscosity values (Table 
111 ) are of interest in devising means 
and equipment for handling the citrus 
molasses. Values were obtained over the 
range of 77“ to 176“ F.; but no values are 
reported for temperatures lower than 
77“ F. because the instrument is not 
well-suited to solutions of th(' thickness 
encountered at those temperatures. As 
would be expected, the \'iscosity of each 
sample decreased rapidly with increase 
ii] temperature, but there was consider- 
able variation among the samples. Some 
of this variation was due to the degree 
of concentration, sample No. 3 being the 
least concentrah'd as well as the least 
viscous. Hut since different samples of 
substantially the same concentration also 
showed substantial variations, probably 
the condition of the fruit, variety, time 
of the season, and method of preparation 
also affected the viscosity. 

Discussion 

In comparing the values obtained with 
those which Nolte, von Loesecke, and 
Pulley (12) obtained with citrus press 
juice, it is noted that the sugars consti- 
tuted a smaller proportion of the total 
solids in the citrus molasses examined. 
The results of Nolte et al indicated 74 
percent of the solids in the press juice 
to be sugar. Recently in connection with 
investigations on feed yeast, numerous 


analyses were made on citrus press juice. 
Occasionally percentages of 75 percent 
were obtained; but usually the values 
ranged from 50 to 70 percent. When the 
lowest values were encountered it was 
thought probable that there had been 
some loss of sugars by fermentation in 
the peel bins or during storage of the 
prt'ss juice. Protein values of the press 
juice were about in the same proportion 
as in the molasses; pectin values were 
smaller with citrus molasses, possibly be- 
cause of the adverse' eflect of the heating 
during concentration. Ff' ed acidity was 
somewhat lower with the molasses, and 
as would be expected, tests for volatile 
citrus peel oils in the molasses samples 
did not reveal detectable ejuantities by 
the usual methods. 

Summary 

The chemical analyses of 13 samples of 
citrus molasses are presented. Tlu* aver- 
age values obtained wen': 71.37 degree's 
Hrix by refractomt'tt'r, 72.28 degrees 
Hrix by spindle; 70.43 percent total 
solids; 42.09 percent total sugars; 22.44 
percent reducing sugars; 19.65 percent 
nonreducing sugars; 3.81 percent pro- 
tein; 1.07 percent pectin (alcohol preci- 
pitate); pH ‘4.68; 0.64 percent total 
acidity as citric acid; 0.053 percent 
volatile acidity as acetic acid; 4.77 per- 
cent ash; 29.84 percent calcium in ash; 
and 2.14 percent magnesium in ash. 
Viscosities at temperatures ranging from 
77“ to 176“ F. and Maerz and Paul color 
values are also given. 

The values obtained are in general 
agreement with those calculated from 
other data on the composition of citrus 
press juice from which the molasses is 
made. The material is high in carbo- 
hydrates and contains substantial quan- 
tities of crude protein and ash. Calcium 
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comprises a major portion of the ash. 
The citrus molasses is similar in compo- 
sition to blackstrap molasses made from 
cane and finds similar uses, particularly 
in the compounding of mixed feeds. 
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PHYSICAL AND CHEMICAL CHARACTERISTICS OF 
FLORIDIAN COLDPRESSED OIL OF ORANGE 
(1947-48 SEASON) 


J. W. Kivsterson’ and O. K. McDuff* 
Citrus Experiment Station 
Lake Alfred 

A one-year survey of the commercial 
production of essential oils in Florida 
was completed in June 1948, at which 
time the citrus processing industries were 
approaching the end of another season. 
Methods of commercial production, that 
were used throughout the State during 
the 1947-48 season, were studied, and the 
physical and chemical properties of 
many samples of orange oil were de- 
termined. The principal purpose of this 
investigation was to determine by what 
means essential oils of very high quality 
could be produced. Through the use 
of the data obtained, it is hoped that the 
citrus industry in Florida will be able to 
produce citrus oils which will consistent- 
ly meet the specifications of the United 
States Pharmacopoeia (4) and also other 
high cpiality requirements of the essen- 
tial oil consumers throughout the coun- 
try. The production of oils of highest 
quality and uniformity should result in 
a larger consumer market. 

Another j^urpose of this study was to 
(h'termine the relationship between the 
physical and chemical characteristics of 
oil of orange and such factors as methods 
of extraction and methods of processing. 

It is n^alized that the results herein 
presentcKl are based on the commercial 

^ Associate Chemist, Citrus Experiment Station, Lake 
Alfred. 

’ Researt h Fellow, Florida Citrus Commission, 
Citrus Experiment Station, Lake Alfred. 


production of essential oils for only one 
season. However, representatives of the 
citrus industry have cooperated readily 
and have shown keen interest in this 
work. Therefore, some of the results of 
this investigation are presented at the 
present time, since it is believed that 
they will be of immediate help to those 
manufacturers who are now producing 
essential oils in Florida. A similar survey 
will be continued for one or two addi- 
tional seasons, and other factors affect- 
ing quality will be inve.stigated. 

Methods of CJommerctal Manufacihre 

Cntrus peel oils are expressed by four 
different types of equipment; namely, 
(1) Pipkin Roll, (2) Sert'w Press, (3) 
Fraser Brace Extractor, and (4) Pipkin 
Juice Extractor. The general processing 
procedure, which is used after the ex- 
traction of the oil from tlu' peel, is very 
similar in most of the commercial plants. 
All of the above methods of extraction 
give an (Mnulsion of oil and water. The 
oil is S(^parate,d centrifugally from tlu‘ 
aqueous phase by passing the emulsion 
through a sludger (8, 000- 10, 000 r.p.m. ) 
and thc»n through a polisher (16,000- 
18,000 r.p.m.). Following separation, 
the oil is stored for approximately one 
week at 32'’-40^F. and during this win- 
terizing treatment undesirable waxy 
materials separate from the oil and are 
allowed to settle. The clear oil is de- 
canted into stainless steel storage tanks 
or tin-dipped containers, which are then 
maintained at a storage temperature of 
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about 40"^ F. Air is usually excluded 
from the containers in order to prevent 
deterioration, and the exclusion of air is 
usually accomplished either by filling 
the container full of oil or by displace- 
ment of the air with carbon dioxide. 

Experimental Procedure-Survey of 
Commercial Pi.ants 

Information pertaining to the various 
processes used in Florida for the manu- 
facture of expressed citrus peel oils was 
secured through the helpful cooperation 
of commercial processors. In order to 
secure the data used in computing yield 
values, the authors visited plants em- 
ploying the various methods of oil ex- 
traction. Rate of flow measurements 
were made on each unit process opera- 
tion for ('ach individual process. Data 
were taken covering periods of opera- 
tion of 4 to 24 hours duration. 

Collection of Samples 

Twenty-five samples of coldpressed oil 
of orange were secured from four plants, 
each one of which was using a different 
method for the extraction of the* oil from 
the peel. These samples were taken 
once a month from lots of oil ranging 
from 500 to 11,000 pounds which repre- 
sented the production for approximately 
one week. 

Methods of Analyses 

The physical properties of the original 
oils and the 10 percent distillates were 
determined by the Official and Tentative 
Methods of Analysis of the Association 
of Official Agricultural Chemists (1). 
The specific gravity was determined at 
25°C^ 

and the optical rotation at 25®C. 

JLo C. 

as recommended by the United States 
Pharmacopoeia (4). 


The aldehyde content of the oils was 
determined by the hydroxylamine 
method, a standard procedure for which 
is given by Guenther (2). The final 
end point for the reaction was obtained 
by using a titrimeter rather than the 
bromphenol blue indicator. All of the 
aldehyde values were calculated as 
decyl aldehyde. 

The method of Seeker and Kirby as 
reported by Poore (3) was used for the 
determination of esters. In this method 
the aldehydes present are removed with 
hydroxylamine hydrochloride prior to 
the saponification of the esters. 

The evaporation residue was deter- 
mined by a method very similar to that 
given by Guenther (2). A watch glass 
( 100 mm. in diameter) was used in place 
of an evaporating dish, and after having 
been heated on the steam bath for the 
prescribed length of time the watch 
glass was transferred to an oveti at 
lOO'^C. and dried for one hour. 

Experimental Results 

The physical and chemical properties 
of samples of coldpressed oil of orange, 
which were secured from four commer- 
cial plants each month from October 
1947 through May 1948, are presented 
in Table 1. Each of the four plants used 
a different method for expressing the oil. 

Data secured at the various processing 
plants pertaining to the yields of oil ob- 
tained by the different methods of ex- 
traction are presented in Table 2. Table 
2 also shows the relationship between 
the yields of coldpressed orange oils, 
which were obtained by the four 
methods of extraction, and all of the phy- 
sical and chemical properties of the oils, 
except the aldehyde content. Data for 
all four of the different methods of ex- 
traction are not available for the months 
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prior to February; therefore, they could 
not be used to secure average values for 
comparison purposes. The data pre- 
sented are average values for the three 
months, March, April, and May, and 
also were secured during those months 
when only one variety, Valencia, of 
oranges was being processed. Figs. 1, 2 
and 3 present these results in graphic 
form. 

The relationship between the aldehyde 
content of expressed oil of orange and 
the quantity of aqueous phase, which 
comes in contact with the oil during 
processing, can b(' seen from Table 3 
and Fig. 4. Here, also, the average 
values for the aldehyde content of sam- 
ples of oil secured during March, April, 
and May are used. The n'sults secured 
for oils which were extractcid during 
January and February by the Fraser 
Brace Extractor were not included in 
these average values because a basic 
change was made in this processing 
method after these samples of oil had 
been obtained. Extremely large quanti- 
ties of water were being used with this 
extractor during January and February. 
In March the amount of water used was 
reduced to give 100 gallons of an 
aqueous phase per gallon of oil produced 
and the oil extracted in that month con- 
tained 52 percent more aldehydes than 
the February sample. 

Discussion of Results— Relation of 

Yield to Properties and U. S, P. 

Specifications 

The factor which was found to influ- 
ence the physical and chemical proper- 
ties of coldpressed oil of orange to the 
greatest extent was the yield of oil 
secured from the peel. As shown in 
Table 2 and Figs, 1 and 2, as the yield in- 
creased the values for the specific grav- 
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TABLE 3 

Effkct of (Quantify of A<,)ueous ]*hasf. on tiik Aldehyde Content of Floiiidian 

Oil of Orange 


A([iieous Phase 

Aldehyde 

Method 

C:al./Gal. Oil 

Content 

of 


y. 

Extraction 

12.5 

1.93 

Pipkin juice E\ti actor 

21.5 

1.91 

Pipkin Roll 

lOO.O 

1.58 

Fraser Brace Extractor 

190.0 

1.47 

Sert'W Press 


ity, evaporation residue, and refractive 
index also increased, hut the values for 
the optical rotation decreased. Thus the 
percentage of the total amount of oil in 
the peel that is extract c'd determines the 
characteristics of the oil and, therefore, 
its final quality. As the yield of oil is in- 
creas(‘d, more high-boiling, high-molecu- 
lar weight constituents are evidently ex- 
tracted, and the presence of a greater 
percentage of these compounds in the 
oil causes a reduction in the percentage 
of d-limonene, resulting in lower optical 
rotation values, since d-limonene is the 
most optically active component in thti 
oil. 

Analvses of expressed oils of orange 
secured during the 1947-48 season indi- 
cate that the oil produced by some of 
the manufacturing processes at certain 
times during the season did not meet the 
U. S. P. (4) specifications, because some 
of the processes resulted in yields which 
were too low or too high. Only one 
method of extraction gave yields 
throughout the season so that the oil 
consistently met the requirements of the 
U. S. P. However, it is apparent that if 
oil is extracted in such a manner that the 
yield falls within a certain range, then it 
will meet U. S. P. specifications. If the 


yield is below the minimum of this 
range, then the values for specific grav- 
ity, refractive index, and evaporation 
residue will be below the U. S. P. re- 
quirements, and if the yield is above the 
maximum of this range, then the differ- 
ences between the optical rotation and 
refractive index values of the original 
oil and the 10 percent distillate will not 
meet th(^ H. wS. P. standards. However, 
utilization of data obtained during this 
investigation will make it possible for 
any processor to produce an oil which 
will meet U. S. P. specifications, provid- 
ing that he is willing to change his manu- 
facturing procedures. He may still use 
available equipment in such a manner 
that he will secure a yield of oil having 
these properties which are indicative of 
good quality. Excessively high or low 
yields should be decreased or increased 
by the mode of operation of the extrac- 
tion equipment. Based upon data ac- 
cumulated during the past year it is esti- 
mated that a yield of 6.5 to 8.5 pounds 
of oil per ton of peel from midseason 
oranges or the extraction of 45 to 60 per- 
cent of the total amount of oil in the peel 
of any variety of fruit of good maturity 
will result in a coldpressed oil of orange 
that will meet the specifications of the 
United States Pharmacopoeia (4). 



SPECIFIC GRAVITY 
EVAPORATION RESlOU 



YIELD - LB. OIL / TON PEEL 

Relation of specific gracittj and evaporation residue of coldpressed orange oils to yield. 
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Fig. 3. Relation of ester content of coldpressed orange oih to yield. 
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Fig. 4. Influence of the quantity of aqueous phase, which comes in contact with the oil during processing, on the aldehyde content 
of cold pressed orange oils. 
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Effeci' of Aqueous Phasi*: on 
Ai.i>i:hyi>e (Content 

The flavor quality oi oil of orange is 
dependent upon the many constituents 
of which it is composed. The aldehyde 
content of the oil, although not included 
in the U. S. P. specifications, is indicative 
of the flavoring:' qualities of the oil, and 
although other constitiumts ar(' also very 
important from a flavor standpoint, 
aldehydes are a predominant factor in 
orange and otlu*r citrus oils. The data 
in Table 3 and Fig. 4 indicate that the 
aldehyde content decreases as the 
amount of aqueous phase, which c'omes 
in contact with the oil during processing, 
is increased. The average aldehyde con- 
tent of the expressed oils of orange, 
which were secured during March, April, 
and May from the four plants at which 
material balance studies were made, 
varied from 1.47 to 1.93 percent. In one 
plant, where, at the sugg(\stion of the 
authors, the water used in the process 
was reduced from extremelv large (juan- 
titics to an amount sufficient to give* JOO 
gallons of aqueous phase per gallon of 
oil produced, while other variable factors 
were kept constant, the aldehyde con- 
tent increased from 1.08 to 1.64 percent 
or an increa.se of 52 percent. Tlius, it is 
evident that in order to produce an 
orange oil of high aldehyde content, the 
amount of acjueous phase that is allowed 
to come in contact with the oil during 
processing should be reduced to as small 
a ({uantity as is practically po.ssible under 
operating conditions. 

Summary 

Commercial methods of production of 
oil of orange in Florida during the 
1947-48 season have been .studied and 
compared. The physical and chemical 


properties of 25 sample's of coldpressed 
oils of orange have been determined. 

Quality of citrus peel oils, as indicated 
by their physical and chemical character- 
istics, is determined by the yield of oil 
obtained in any commercial process, re- 
gardless of tht' type ol extraction (*(|ui])- 
ment used, and also by the (juantity of 
aqueous phase that comes in contact 
with the oil during processing, since the 
aldehyde content of the oil is largely 
determined by this factor. 

The use of proper processing iiR'thods 
results in the production of essential oils 
in Florida which are of the highest (jual- 
ity and which consi.stently meet the 
.specifications of the United States Phar- 
macopoeia. When manufactured carc‘- 
fullv the quality of Florida oil of orange 
is equal or superior to ('ssential oils from 
any other sources. 
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CITRUS PRODUCTS WASTE DISPOSAL 


Davjd B. 1 -.EE 
State Sanitary Engineer 
Florida State Board of Health 
Jacksonville 

The State l^oard of Health is charged 
by law with preventing pollution of the 
waters of the State by industrial waste. 
A decade or so ago vt‘ry little^ pollution 
was caused by the citrus processing in- 
dustry. This is no longiT the case today. 
The phenomenal growth of the industr)^ 
and the construction and enlargement of 
canning plants ha\e caused the pollution 
load on our lakes and streams to reach 
alarming proportions. 

Some idea of this burden may be 
gained from a consideration of a few 
figures d(Mi\’ed from preliminary work 
on the* problem. It has be.*eii determined 
that the veilume of waste produced in 
canning e)perations at an average plant 
is approximately 50 gallons per case e)f 
24 No. 2 cans. Marketing re^ports shenv 
that the seasonal pre)duction e:)f canned 
frnit and juices in the State is in the 
e)rder of 45,()0(M)00 to 5(),0(K),000 cases. 
This means that .se)mething like 2*4 to 2^i 
billion gallons of waste are discharged 
into our lakes and streams e*ach year. 
This estimate of waste x'oluim' has very 
little .significance in itself. It does 
assume considerable importance, how- 
vvew when studied in the light of the 
chemical and biological characteristics of 


the uncontrolled waste from the a\xrage 
plant. 

The composition of citrus processing 
waste varies over a wide range depend- 
ing on the fruit processed and the form 
of the final product. There are marked 
differences in the waste produced in 
juicing and sectionizing operations; and 
obviously further differences in charac- 
teristics appear in plants employing sec- 
ondary processes and by-products re- 
covery refinements. Differences in vol- 
ume and composition of the li(juid waste 
are influenced to a great extent bv the 
mechanical lay-out of the plant its(4f. 
For instance, where the can cooling 
wattT is wasted without being mixed 
with press liejuor or ]:)eel bin drippings, 
practically 90 percent of the total plant 
waste can usually be discharged into re- 
ceiving waters without causing signifi- 
cant pollution. In mai»y plants that have 
been studied by this Bureau, it has been 
found that this tremendous volume of 
relatively clean water has been com- 
bined wdth other wastes with the idea of 
providing a high dilution factor and 
thereby obtaining satisfactory di.sposal. 
This has proved to be a mistake in prac- 
tically eviTv case. The effect has been 
to produce a highly polluted waste in 
unmanageable volumes. 

Analyst's that have been made on 
mixed effluents from various plants have 
given results approximately as follows: 


ProdiKt 

'I'olal 

Sohds 

(ppm.) 

Organic 

Solids 

(ppm.) 

5-d.iy H. (). 1) 

( ppm. ) 

pH 

1 nice 

700 

550 

350 

6.5 

St*ction 

3500 

3500 

2000 

5.8 

Jiiict* and Sectioii.s 

1400 

1200 

600 

7.2 
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It may help to clarify the picture of 
citrus processing pollution to present 
general data converted into more con- 
ventional units. If we may assume that 
all the waste now being produced is uni- 
form in composition and contains aver- 
age values of polluting characteristics, it 
can be shown that during the operating 
season the industry discharges approxi- 
mately 18,0(K) tons of solids into receiv- 
ing waters. In terms of B.O.D, loading 
the waste discharged by the citrus pro- 
cessing industry amounts to something 
in the order of 9,500 tons. To under- 
stand what this means, this load can be 
conv^erted into equivalent volume of 
ax'erage strt*ngth sanitary sewage* for 
compari.son study. Average strength 
municipal sewage in Florida has values 
of total solids in the order of 800 ppm. 
and a 5-day B.O.D. strength of 200 ppm. 
In a 6-month operating season, therefore, 
the daily discharge of citrus proce.ssirig 
waste is roughly equivalent to 60 million 
gallons per day of raw sanitary sewage, 
which would be equivalent to a popula- 
tion of approximately 60,000 people. 

The analysis presented herein is not, 
of course, intended to reflect scientifical- 
ly accurate re.sults. It is intended to set 
forth broad approximations of the scope 
of the problem based on logical deduc- 
tions from the data at hand. 

The Pollution Abatement Movement 

A generation ago it was common prac- 
tice for municipalities and industrial 
plants to discharge their sewage and 
waste into any convenient body of water. 
This practice has grown out of the rapid 
expansion and development of the coun- 
try and had acquired what many con- 
sidered to be a vested right. As a result, 
however, many streams and lakes began 
to show signs of distress under the in- 
creasing pollution loads being imposed 


on them. Obviously such practice could 
not be allowed to go on uncontrolled 
without causing complete destruction of 
the favorable attributes of surface and 
underground water resources. 

The Congress of the United States, 
under the provisions of the Constitution, 
has control over all navigable waters. 
Under this authority the Federal Gov- 
ernment has from time to time passed 
laws relating to the use of navigable 
waters and has delegated certain authori- 
ty to the War Department and other 
agencies. 

Control ovct nonnavigable waters is 
undt'r the cognizance of the respective 
State's. Under the police power of State 
government the various legislatures hav e 
adopted such pollution control measures 
as seem to be* most suitable for their rt*- 
spective States. Florida, of cour.se, has 
such legislation in the statutes and jilaees 
the re.spon.sibility for supeTvision of 
wat(*r supplic's and pollution in the State 
Board of Health. 

The* general .stream and .surface water 
improvement under the existing author- 
ity has been extrc'inely disappointing. So 
much .so, in fact, that many national au- 
thorities and various interested groups 
have for some time sought to obtain 
rather rigid Federal control of local pol- 
lution as a means of ending flagrant mis- 
u.se of natural water resources. Accord- 
ingly, many so-called anti-pollution bills 
have been submitted to the Congress for 
consideration. 

In the final hours of the 80th Congress 
a “Water Pollution Control” act was 
f)assed and became Public Law 845. 
This act deals with the pollution of inter- 
state waters in or adjacent to any State 
or States. 

It is the personal opinion of the writer 
that this is merely an interim bill, and 
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the next step will be Federal control of 
intrastate waters. A hill may be passed 
such as has been tried for years such as 
the Mundt Bill. 

The Bureau of Sanitary Engineering 
may be considered to endorst' Federal 
Water Pollution Control if it is true that 
satisfactory results cannot be obtained on 
the State level. The record to date would 
certainly indicate tliat the efforts of the 
r(\sponsible State agency liave been 
something less tlian completely success- 
ful in bringing about correction of the 
generally bad situation. But when the 
problem is considered from a broad long- 
rang(* \iewpoint the Bureau feels that 
some measure of accomplishment has 
bet'U achieved and that there is a fair 
prospect for substantial improvement in 
the near future. To substantiate this 
optimistic attitude the Bureau can cite 
the fact that detailed planning and en- 
gineering study by principal cities in the 
State luive been underway and approved 
by the Bureau looking to the construc- 
tion of some 88 projects c'overing both 
sewer extensions and trc^atment at an 
estimatc'd cost of over $3(),()0(),()()() in the 
next few years. Day by day contact with 
city officials and consulting engineers 
leads us to expect a considerable volume 
of construction in this field on the fir.st 
approach of normal business conditions. 

The only large item remaining to 
dilute this optimistic view is the rela- 
tively untouched problem of pollution 
attrilmtable to industrial operations. 
The apparent magnitude of this item has 
been described elsewhere in this paper. 

The iNDUS'miAL Waste Problem 

There are relatively few industries in 
Florida that cause the discharge of waste 
in volumes sufficiently great to constitute 
.specific regional problems. Without any 


intent to arrange them in order of value 
or volume the list would include mining, 
paper manufacture, and, of course, citrus 
processing including canning, molasses 
manufacture, and cattle feed prepared 
from citrus pulp. 

The mining industry is fairly well con- 
centrated in certain areas of the State 
where the raw material can be removed 
economically. In terms of economic 
value to the State the industry is ex- 
tremely important; yet this industry has 
demonstrated its awareness of responsi- 
bility for solving its pollution problem 
by underwriting an extensive research 
study of the problem with the view to 
correcting existing bad practice in dis- 
posal of waste. Similarly the pulp and 
paper industry has sponsored the organi- 
zation and administration of a research 
group known as the National Council for 
Stream Improvement. It is expected 
that both of the' above-mentioned groups 
will in time obtain results which will be 
refle'cted in abatement of present pollu- 
tion problems being created by these re- 
sp(*ctive industries in the State. 

In the opinion of the Bureau the citrus 
processing industry is in a less favorable 
position in respect to its contribution to 
the pollution of the waters of the State. 
This is due, of course, to many factors 
and extenuating circumstances of which 
this office is fully aware. The seasonal 
nature of the business, the variety of 
products processed, the further varia- 
tions in waste composition due to 
mechanical design of plants, the broad 
range in type and character of waste re- 
ceiving waters, all tend to complicate 
the problem and make a rational solu- 
tion more difficult to obtain. 

The Bureau is by no means unmindful 
of the work that has been done on this 
problem under the sponsorship of the 
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C'atrus Commission and the Canners 
Association. F’urthermore, it is well 
knowm throughout the State that several 
plant owners have gone to considerable 
expense and effort to develop methods 
of byproducts recovery and waste treat- 
ment. However, it must be conceded 
that much work remains to be done be- 
fore a satisfactory treatment process is 
evolved that will not be prohibitive in 
cost. 

Suggested Procedx;ke for Further 

STin)Y BY THE CiTRUS INDUSTRY 

Mention has bc*en made of the gtMieral 
pollution problem in Florida, tlu' trend 
of thought on both the national and State 
level on methods of obtaining abatement 
of the problem, and some comment has 
been presented on the status of planning 
for treatment works by municipalities. 
Mention has also been made of the mag- 
nitude of the industrial waste load with 
some notes on action being taken bv sc‘\'- 
eral of the more important industries in 
the State. 

It seems logical to conclude* from the 
above-mentioned review that there is an 
urgent nee^d for a fresh approach to the 
problem of citrus processing waste. The 
Bureau, therefore, has made a prelimi- 
nary study of this subject with the view 
to presenting the industry with a plan 
for an intensive hivestigation of the prob- 
lem in the belief that the* time for such 
an integrated approach is now at hand. 

In the absence of a permanently estab- 
lished pollution control research agency 
such as that set up by the pulp and paper 
industry, the Bureau is prepared to offer 
its good offices as the preliminary re- 
search agency for the citrus processing 
industry. It is proposed that the indus- 
try, by any means it deems most suitable, 
provide funds for the detailed survey of 


the problem and, at the appropriate 
time, establish a permanent research sta- 
tion with qualified full-time technical 
staff. It would be the principal function 
of the research station to pursue such 
lines of attack on the waste disposal 
probk‘m as seem most promising of suc- 
cess according to results obtained in the 
survey proposed to be made under the 
general direction of the Bureau. 

The Bureau has made an estimate ol 
the cost of the detailed survey described 
above. This estimate assumes that full 
factual data on each p'-ocessing plant in 
the State will be obtained. Such data 
will include the following items: 

1. A detailed physical survey of the 
plant to determine the amount of water 
used; where water is used in each stage 
of the process; the rah* of waste* dis- 
charge* at each point in the ])rocess; the 
ciiemical, physical, and biological ejuality 
of each compoiient source* t)f total waste. 

2. Further physical study of the plant 
to investigate alternate waste collections 
systems and probable effect on total 
waste strength. 

3. Correlatie;)!! e)f water elemand rate's 
and waste discharge rates with fruit 
pre)cess production; correlation of waste 
characteristics with the various proelucts 
e)f operatie>n. From these data design 
values will be derived for use in future 
treatment research studies and in the 
design of treatment facilities. 

4. Complete hydrological, chemical, 
and biological data on receiving waters; 
analytical studies designed to reveal data 
on degree of treatment required to main- 
tain satisfactory quality in receiving 
waters; investigation of the influence of 
citrus process pollution in relation to the 
economic use of receiving waters. This 
will involve studies of potential as well 
as existing use for public water supply. 
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final disposal for treated municipal 
sewage, and recreation. 

5. Assemble and evaluate existing 
data on treatment processes that have 
be<m investigated in the past and results 
now being achieved in studies now bid- 
ing made. The purpose of this item will 
be to screen out processes that have 
failed to give satisfactory results or 
which seem to promise little hope for 
success in order to channel resc‘arch into 
more promising fields. 

The cost of the study outlined abo\e 
is estimated tentatively at about $5(),(K)l){) 
per year. Tlu' length of time required 
to accomplish the aims of the program 
will cleptMid on several factors; perhaps 
3 to 4 years may be recjuired to define 
the problem in sufficient derail to satisfy 
th(' pollution abatement authorities and 
to get research studies advanced to a 
point where economical and acU^cpiate 
trc‘atment processes are in sight. It is 
the considered view of thv State author- 
ity— that is, the Bureau of Sanitarv Engi- 


neering of the' Florida State Board of 
Health— that the industry will be more 
than repaid in financing the program to 
defend the State from a rapid deteriora* 
tion in one of its most important attrac- 
tions. According to conservative mar- 
keting estimates the annual cost will be 
in the order of one-tenth of a cent on 
each case of fruit produced. 

This, then, is offered to the industry 
with a request that it be given an honest 
appraisal. The Bureau is presenting this 
prospectus with full knowledge of 
obstacles in the way of such a sclieme, 
but with confidence that the industry 
will receive it in the .spirit in which it is 
offered. The Bureau will be glad to 
meet with any committee or representa- 
tive group from the industry to discuss 
the subj('<^‘t in more detail and consider 
anv alternative that may be suggested. 

One thing is certain: some action mu.st 
be taken to adx ance the solution of this 
problem at a more rapid rate than is now 
l)eing experienced if the State is to avoid 
outside interference in its local affairs. 


CANNING AND BYPRODUCTS RESEARCH AT THE 
CITRUS EXPERIMENT STATION 


F. W. Wenzel 
(Utnis Experiment Station 
Lake Alfred 

iNTRODUCriTON 

Excellent facilities for research in can- 
ning and byproducts have been provided 
at the Catrus Experiment Station througli 
the cooperation of growers, processors. 
State and Federal agencies, and many 

’ Paper presented at the 61st Meeting of the Fhjnda 
State Hortieultural Soeietx , West Palm Reach, Florida. 
October 28, 1948. 


other ptTsons. who are today inter(\sted 
in the welfare of the Florida citrus in- 
dustry. The 11 research personnel now 
working in the canning and byproducts 
department at the Station includes three 
food technologists, three chemical engi- 
neers, four chemists, and one bacterio- 
logist. All of the research being carried 
on at the present time is a result of the 
cooperation of personnel of both the 
Station and the Florida Citrus Commis- 
sion. All of the personnel are desirous 
of doing research, whicli will benefit the 
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citrus industry as a whole, and not just 
any one particular group. We want to 
be helpful to both growers and canners, 
as well as to independent and coopera- 
tive organizations. Results secured from 
our research program can only point the 
way toward improve^ment in the citrus 
industry, and what the future of the in- 
dustry will ultimately be depends on the 
desires and motives of all growers and 
processors. 

One realizes how important rt'search 
in canning and byproducts may be to 
the citrus industry when one considers 
how much of the citrus crop is going to 
the processing industries. Sixty-six per- 
cent (19,128,389 boxes) of the grape- 
fruit harvested, 52 percent (30,104,341 
boxes) of the oranges, and 20 percent 
(598,505 boxes) of the tangerines were 
processed during the 1947-48 season. 
Thus 55 percent of the total citrus crop 
harvested during the last season, or 50 
million boxes out of 90 million boxes, 
went into canned, concentrated, or other 
processcxl products. This represents an 
increase of II percent over the amount 
which was processed in 1946-47. 

A research program will be of help to 
the citrus processor if it produces results 
which will show how cpiality of processed 
citrus products may be improved. Re- 
search should also lead to the develop- 
ment of new products from citrus in both 
the processing and byproducts fields. If 
high quality citrus products can be pro- 
duced and offered to the consumer at 
reasonable prices, demand will increase 
and overproduction will cease to be a 
problem. The increasing popularity of 
frozen concentrated orange juice, since 
its beginning in 1946, illustrates how a 
new high-quality product can rapidly be- 
come an important factor in the industry. 
The research program at the Station is 


aimed at improving the quality of all 
types of processed citrus products. 

Canning Research 

During the past year the installation 
of the equipment and machinery for the 
new canning plant was completed. Cit- 
rus juices have been satisfactorily pro- 
cessed at the Station since December 10, 
1947, when the first pack of orange juice 
was canned. Using fruit from the Sta- 
tion groves and other groves in the State, 
49 packs of orange, grapefruit, tangerine, 
and blended juices '»’^^ere processed. 
These packs yielded approximately 1,100 
cases of juice, each case containing 24 
9/2 ounce cans. Approximately 2,000 gal- 
lons of juice were processed. 

During the past season juice was 
canned from fnvsh fruit produced on the* 
Station blocks, which had been main- 
tained under different fertilizer treat- 
ments. Eleven packs were processed 
using fruit from blocks which had be('n 
treated with fertilizers containing vary- 
ing amounts of potash, magne\sium, and 
manganese. The (juality of the canned 
product depends on the quality of the 
fresh fruit used, since very few products 
are improved by canning. Any factor, 
such as variety, rootstock, soil, rainfall, 
and ftTtilizer, which affects fresh fruit 
quality will be important in determining 
the quality of the canned product. Only 
fruit of high inteirnal quality should be 
canned or concentrated. Fruit of poor 
internal quality should be diverted to 
other uses. By research on the effect of 
fertilizer practices on the canning quality 
of citrus juices our ultimate aim is to find 
out the type of fruit best suited for can- 
ning and how to produce it. 

Spray treatments also affect fruit qual- 
ity, and therefore, during the past season 
we put up .some packs of juice from fruit 
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which had been sprayed with different 
types of materials. It is essential that 
new spray materials be tested prior to 
their general use in order to be sure that 
tliey will not be detrimental to the qual- 
ity of the canned product. Organic 
spray materials may have an odor or 
taste which might penetrate into the 
juice of the fruit. A foreign musty odor 
and taste was detected in canned orange 
juice which was secured from fruit that 
had been sprayed with benzene hexa- 
chloride. 

The utilization of grapefruit in canned 
orange-grapefruit bk'iids serves as a 
good outlet for this fruit. Work is being 
doiu' on the standardization of blends. 
W(' arc' attc'inpting to dc'termine what 
acidity, swt'etness, proportion of the two 
juices, and other characteristics are nec- 
essary to give a blend of high cjuality 
and good consumer acceptance. 

A plant for the concentration of citnis 
juices has been installed at the Station 
and was first usc'd for the concentration 
of orange juice on May 7, 1948. Utiliza- 
tion of this plant for research on frozen 
concentratc'd orange juice is planned. 
FurthcT work on the standardizatmn of 
low solids orange juice by partial con- 
centration is also contemplated, as has 
been pointed out by Mr. Atkins and Dr. 
Moore today in their discussion of this 
subject. 

bYPRODXTcrrs Research 

In the' field of citrus byproducts Mr. 
Kesterson and Mr. McDuff have today 
reported on the work which they have 
completed on the production and proper- 
ties of Floridian oil of orange during the 
1947-48 season, and Dr. McNary has pre- 
sented a progress report on the produc- 
tion of methane from the waste water of 
canning plants. Investigation of the 


cause of the unpredictable instability of 
citrus molasses has been undertaken. 
Stabilization of citrus molasses is desir- 
able, since excessive frothing presents 
difficult storage problems. The physical 
and chemical properties of 25 samples of 
molasses, which were secured from 13 
processing plants, have been determined. 
Large variations were found in most of 
the characteristics of the samples. Here 
again we have a citnis product which 
needs standardization in order that a 
product of uniform quality might be 
offered for sale. The color varies from 
light tan to dark brown, total sugar con- 
tent from 33 to 50 percent, pH from 3.9 
to 6.2, and there were very large differ- 
t'uces in relative viscosity. The question 
of instability has yt't to be solved. 

Flavor Research 

The (juality of fresh, concentrated, or 
canned citrus juices depends upon many 
factors. As pointed out by Plank (1) a 
rational method for grading the quality 
of any food product should be based on 
subjective (organoleptic), objective, bio- 
logical, and external characteristics. 
Subjective (organoleptic) values are by 
far the most important in consumer 
evaluation of the quality of a food prod- 
uct. Taste and aroma are examples of 
subjective (jualities, which so far have 
d(*fit*d analytical measurement and 
therefore have to be judged on physio- 
logical sensations and psychological re- 
actions. Objective properties such as 
color, Rrix, and acidity can be deter- 
mined by various methods of measure- 
ment. Under biological values may he 
included microbiological (bacteria, 
yeasts, molds) content, nutritive value, 
and enzyme activity. The presence of 
undesirable substances such as seed par- 
ticles, and the type of packaging may be 
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classed as external characteristics. Any 
method for grading the quality of citrus 
juices should take into consideration 
these four categories of quality values. 

Flavor has and always will be a pre- 
dominant factor in determining the qual- 
ity of any food product, and this is even 
more pronounced in the case of citrus 
juices. Flavorsome products definitely 


outsell those which have poor flavor 
qualities. Because of the vast import- 
ance of flavor as a factor in citrus juice 
quality, we are developing a taste panel 
hoping that it will be of assistance in the 
determination of the quality of experi- 
mental and industrial packs of citrus 
juices, that it may help to determine con- 
sumer preference, and that it may yield 


TABLE 1 

Determination of Citrus Juice Quality— Flavor Preference Score Sheet 

10 
9 
8 
7 
6 
5 
4 
3 


Off Flavor 


None 

10 

None 

Questionable 

9 

Cooked 

Slight 

8 

Musty 

Definite— Not Disagreeable 

7 

Soured 

Borderline Plus 

6 

Stale 

Borderline 

5 

Tinny 

Borderline Minus 

4 

Fruity 

Disagreeable 

3 

Overripe 

Very Disagreeable 

2 

Immature 

Repulsive 

1 

Perfumev 

Putrid 

Pea-like 

Tomato-like 

Astringent 

Rancid 

Other 


Aroma 

Batio 

Body 

Bitter Extractives 
Peel Oil 

Flavor Intensity 


Excellent 
Very Good 
Good 
Fair 

Borderline Plus 
Borderline 
Borderline Minus 
Poor 

Very Poor 
Objectionable* 


Name 


Ovcjrall Acceptance 
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TABLE 2 

Dirfx:tt()ns for Using Flavor Preference Score Sheet 
Factors Contrilmting to Flavor of Citrus Juices 


1. Aroma is detected ])y smelling the 
juice before tasting it. 

2. Ratio refers to the relationship or 
balance between the sweetness and 
acidity of the juice. 

3. Body of a juice is chiefly depen- 
dent upon tht‘ soluble solids present in 
the product and is judged by the feel of 
the juice in the mouth. 

4. Bitter extractives refer to bitter 
constituents extracted from the peel, rag, 
or seeds of the fruit, but this factor does 
not include the peel oil. 

5. Peel oil is the essential oil which 
is (‘xtracted from the p('cl. 

6. Flavor intensity refers to the 
strength of desirable flavors. An insipid 
or weak flavor would be considered here. 
Do not include intensity of off-fla\ ors in 
this category, but score them on other 
portion of score sli(*et. 

7. Off-flavors are undesirable or 
foreign flavors which may be caused by 
such factors as bacterial action, use of 
poor quality fniit, methods of processing, 
<Mr/ymatic action, storage, and others. 

General Directions 

1. The product is to be graded on the 
basis of the taster s personal preference. 
The score given should indicate only the 
taster s personal preference for any 
factor, and does not necessarily indicate 
the quantity of any constituent present. 
For example, if a taster recognizes a high 
peel-oil content and does not like it, then 


he will give a correspondingly low score 
to that constituent. 

2. (Compare a given type (fresh, 
canned, or concentrated) of juice with 
what you consider to l>e an excellent 
quality product for that particular type. 
For example, score canned juice on the 
basis of what you consider an excellent 
canned product, but do not score or com- 
pare a canned juice with either fresh 
juice or frozen concentrated juice. Like- 
wise, fresh juice should be scored on a 
fresh-juice basis and frozen concentrated 
juice scored as frozen-concentrated juice. 

3. Score each factor using the same 
scale of 1 to 10. Thus a score of 8 would 
indicate a “good” aroma, a “good” body, 
or a “good” flavor intensity. 

4. Check and indicate with number 
(1 to 10) the degree of individual off- 
flavors which are present in the juice, 
and encircle the proper number to indi- 
cate the degree' of all off-flavors. 

5. The over-all acceptance score indi- 
cates the composite reaction of the taster 
to all the flavor factors including both 
desirable and off-flavors. Other factors, 
such as seed and other foreign particles, 
or color should not be taken into con- 
sideration. A score of 5 or above for the 
over-all acceptance indicates that you 
would buy the product for home con- 
sumption. 

6. Do not make comments about 
your opinion of the juice while other 
tasters are scoring the product, since 
such comments may influence their 
judgment. 
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data which may assist in the determina- 
tion of future standards of quality for 
citrus juices. We desire to present today 
a brief discussion of the preliminary 
work which has been done up to the 
present time in order that we might 
secure constructive criticism and sugges- 
tions from this group. 

The flavor preference score sheet 
(Table 1) is the first of a series of score 
sheets which we hope to develop to 
cover all subjective, objective, biological, 
and external properties which contribute 
to the quality of citrus juices. After the 
complete series of score sheets has been 
developed, we hope to have as accurate 
a method as possible for the determina- 
tion of the quality of fresh, concentrated, 
or canned citrus juices. We do not in- 
tend the score sheet (Table 1) to be 
used by large consumer groups but only 
by small groups where direction and 
supervision can be given. Intelligent 
understanding and use of this score sheet 
is necessary if consistent and reliable 
scores are to be obtained. The sevem 
characteristics of citrus juice which are 
considered to attribute to its flavor are: 
Aroma, ratio, body, bitter extractives, 
peel oil, flavor intensity, and off-flavor. 
Directions for grading the juice using 
the flavor preference score sheet (Table 
1) are presented in Table 2. This direc- 
tion sheet should be given and explained 
to all tasters, who should also have an 
opportunity to taste samples of juice 
which contain bitter extractives, peel oil, 
and various types of off-flavors in order 
that they may score the juice intelli- 
gently. 


The juice to be scored is placed in a 
one-gallon thermos jug, which has an 
attached faucet, and this container is 
then placed in a desirable and conven- 
ient location. By the use of the thermos 
container a juice temperature of 40° to 
5()°F. is maintained. Three-ounce un- 
treated paper cups are used. Two sam- 
ples of juice are scored each day, one 
sample being put out at 10:00 a.m. and 
the other sample at 3:00 p.m. The per- 
sons on the taste panel sample and score 
the juice at their convenience during a 
period of approximately 1 to 2 hours. 
About one-half of the tasters on the panel 
are from States other than Florida. Thus 
far it has been possible to have 20 to 30 
persons score the juice samples each 
day. However, because of other duties, 
it is impossible for everyone on the panel 
to score all samples every day. 

We are also attempting to develop a 
small panel of five or six persons who 
through training and practice may be- 
come skilled tasters of citrus products. 
Also, eventually consumer preference 
tests using larger groups of men, women, 
or childr(?n may be undertaken. Stand- 
ards for citrus juice quality should be 
based upon consumer preference rather 
than upon the preference of research 
personnel, growers, or processors, and 
therefore, large scale consumer testing 
should be done in those parts of the 
country where most of the citrus juices 
are sold and consumed. 
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IMPRESSIONS OF CALIFORNIA 


Ij. L. CillANDLEH 

Goulds 

Since 1939, I have inadi* several trips 
to C^alitoriiia to make a study of the 
avocado and lime industry, becausi* my 
citrus operations in Dade County were 
on the decline, and 1 wanted to educate 
myself on the subject of avocados and 
lim(*s and substitute them for citrus. 

In the past 2 years, I have made three 
such v isits to California and became ac- 
(juainted with some of the oflicials of the 
industry therc\ I express my thanks lor 
th(‘ (‘oinpleteness of their courtesy in 
e\t(Midin?^ all the information pertaininji 
to their industry and th(Mr very evident 
concern as to what was going to lx* done 
in Florida. I especially thank Mr. 
George B. Hcxlgkin, Cieneral Manager ol 
the Clalavo Growers, Inc., other officials 
ol that organization, and various indi- 
viduals throughout the State. 

I had lu»ard many glowing reports con- 
cerning their industry. Some of them 
I tound to be true', but I found their 
industry to be made up of people, the 
same as ours h(‘ri* in Florida, worried 
with their problems in the same manner 
as w(' an\ 1 found them to be very con- 
cerned as to the future pnKluction and 
competition from Florida. 

Avocados are prcxluced in California 
in Santa Barbara, Ventura, Los Angeles, 
San Bernadino, Orange and San Diego 
Cxiunties principally. The principal lime 
production is in the San Diego County 
area. 

The avocado acreage in California has 
grown from 2,567 acres in 1927 to a 


total of approximately 18,000 acres now, 
with 2,000 to 3,0(K) of this acreage non- 
bearing. These figures are not exact, 
because at this writing, statistics are not 
available as to the exact acreage. This 
increase is partially due to a replacement 
program going on in California, in which 
growers of other crops are replacing 
some of these* with avocados, as the rec- 
ord of profits on avocados s(*ein to war- 
rant their doing so. In and near some 
of the principal cities, some of the older 
avocado plantings are being absorbed 
in real estate developments. This ap- 
pears tjuite noticeable when traveling 
through the area. New plantings or re- 
placement plantings, however, are much 
greater than tlu* displacement by real 
estate or industrial development. 

I vv^as impressed to learn that the 
average* acreage of avocados on a per- 
grower basis is only 3 to 4 acres. This 
was brought about by many growers 
being engaged in the production of 
other commodities, and then planting 
some odd corner of their holdings to 
avocados. Also, it was found that some 
of the rougher land that wasn’t so well 
suited to the growing of other commodi- 
ties would lend itself to avocado pro- 
duction. 

There are some 8(X) different varie- 
ties of avocados known in the State. 
However, the most of these are not 
grown commercially. It was learned 
long ago that the Fuerte variety, while 
not as cold resistant as some others, yet 
was sufficiently so, with the result that 
today the acreage is heavy to that 
variety. Of the fruit now produced in 
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that State, 75 percent to 80 percent are 
of the Fuerte variety. A peculiar cir- 
cumstance, very interesting to Florida 
growers I am sure, is that this vark'ty 
often has more than one blooming period 
and may set as many as three crops dur- 
ing one year. We are not accustomed 
to having that sort of thing occur in 
Florida. There are very few West 
Indian varieties produced in California 
because they arc not as cold resistant as 
the Mexicaji and Guatemalan types. All 
varieties in California are subject to 
bicMinial bearing, especially the Fuerte. 

The annual production of a\'ocados in 
California ranges from 40 to 50 million 
pounds per year. This is due for a con- 
siderable increase as time passes, and I 
predict that in 5 to 10 years’ time, the 
avocado production in California will 
double its present volume. 

Avocados mature and are marketed 
principally during the months of Decem- 
ber through May. However, some are 
produced and shipped during the entire 
year. There is a considerable increase 
in the planting of those varieties which 
will mature during the summer and fall 
months. This is a result of a natural 
process of grower thinking, in that such 
such a grower hopes to produce some of 
his fruit out of season, so far as the gen- 
eral crop in California is concerned. 
This is being recognized, however, and 
the leaders of the industry in California 
are strongly advising against growers in 
California planting summer and fall 
maturing varieties because of Florida 
and Caiban competition, based on the 
fact that production costs in California 
per acre or per unit are higher than in 
Cuba or in Florida. There is an idea 
prevalent here, that little or no ship- 
ments of avocados occur during the sum- 
mer or fall months from California, but 


this is untrue, since California ships 
practically the same quantity of fruit 
produced during the period when 
Florida matures and ships its major 
crop. In fact, the present annual ship- 
ments from Cuba, Florida, and Califor- 
nia covering the period from June to 
December are surprisingly near the same 
ill volume. 

I refer in this talk to the lime industry 
ill California, but it is not of major con- 
sequence and does not appear likely to 
ex]>aiid sufficiently to offer serious com- 
petition to the Florida producer of limc\s. 
There are two inaii. reasons for this. 
First, the commercial crop of limes in 
California matures principally during the 
midwinter months and demand for limes 
is not great at that time of the year. The 
buying habits of this Nation demand 
limes during the warm months of the 
year and not in the cold ones. Second, 
there is a tremendous production of 
lemons in C.’alifornia ranging from 18 
to 24 million bushels per yc'ar, and with 
what is considered by many to b(» an 
overproduction of lemons, there is no 
real incentive to brave the danger of 
cold and the other hazards of production 
in order to produce limes in California. 
There is usually a sufficient supply of 
lemons to supply the demand for that 
type of fruit within the State and na- 
tionally, so far as the lime grower in 
California is concerned. 

At the present time, I predict the 
lime grower in Florida has little to fear 
from lime production or competition 
from California, and I believe 1 can 
safely predict that, when the Florida 
lime industry puts its house in order by 
the establishment of higher juice con- 
tent, grade, and quality standards, that 
there will be a strong cooperation with 
the California industry as to the dispo- 
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sitiou of the Florida crop, both in its 
fresh form and proeess('d. At the pres- 
ent time there is a fairly large importa- 
tion of limes from Mexico into California 
for consumption and reshipment, bnt 
this importation is handled under diffi- 
cult circumstances and without much 
profit to the California operators. There 
is an impression among Florida grovvers 
that Florida limes cannot be shipp('d to 
C’alifornia. That is not true, because if 
they are fumigated or treated as re- 
(juired by regulation, they can be 
shi])ped into (lalifornia undc'r the same 
eonclitions that Mexican limes arc now 
shipped. 

It is interesting to compare some of 
the eosts of producing avocados in (Cali- 
fornia and Florida. I shall not attempt 
to (juote a lot of statistical information, 
all of which is a\ailabk' to those* inter- 
ested. In the* beginning, a grow(‘r in 
California must pay an ave'rage of $1, ()()() 
or njiward per acre for the land on which 
to ])lant his orchard. In Florida, an 
average of $250 per acre will usually buy 
the best grade of suitable land for either 
avocados or limes. 

The preparation of the land for plant- 
ing in CCalifornia will average* $200 to 
$300 as compared with $100 to $150 per 
acre* in Floritla. This is partially brought 
about by the* necc'ssity for supplying 
water, which is a diffenait situation com- 
pared to Florida where often we work 
to dispose of excess water. Certain types 
of terracing on the sides of hilly or roll- 
ling land must be done. Labor costs are 
generally higher, as the labor rate is 
greater. The cost of the trees is greater, 
although 1 found a much higlier degree 
of perfection in the growing of young 
trees for planting than is usually done in 
Florida. Where it costs 85c to $1 for a 
young avocado tree in Florida, it will 


average $2.50 per tree in California. I 
do not believe this is wasted money, as 
they maintain very rigid standards of 
variety and take great care to produce 
the best tree possible. The Florida 
grower can learn a good lesson in this 
respect. In the past, generally, seedling 
trees were planted and then budded or 
grafted later. Then* is a sharp trend to 
the use of grafting or tip budding in the 
nursery, as is practiced generally in 
Florida now. 

In Orange County, one of the princi- 
pal avocado producing counties in Cali- 
fornia, Agricultural Extension Service 
records disclose that over a 10 year aver- 
age, 75 trees were planted per acre. 
There is a strong trend in new plantings 
to cither reduce this by as much as one- 
fourth to one-third, or plan to remove 
some of the trees when they begin to 
crowd each other. The cost or invest- 
ment per acre in Orange County during 
tlu* period b(‘ginning in 1930 and extend- 
ing through 1947 ranged from a low of 
$1,098 per acre to $2,540 per acre, with 
a 10 year avanage of $1,905 per acre. Not 
all of this cost is n'presented in the 
original planting, but covers the invest- 
ment ])er acre up to the time when the 
grove has reached, or is in commercial 
production. These figures are taken 
from records of the more efficiently op- 
('rated groves, and show an annual cash 
cost per acre operation of $153.67. 

After the grove is planted, the grower 
in (California is faced with two very 
major ha/:ards. First, the supply of 
fresh water is now transportc*d from the 
(Colorado River, Boulder Dam, and other 
distant places, resulting in high cost to 
the grove owner. Recently, these grove 
owners were placed on a water quota, 
because of very dry conditions. There 
is a great fear in ("alifornia that the 
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water supply in the future will not he 
sufficient to supply the dc'inancls of 
agriculture, industry, and human con- 
sumption. Irrigation costs range widely 
from as high as $153.85 per acre down to 
nothing, with an a^'erage of $58.42 per 
acre. Second, frosts and subfreezing 
temperatures art' likely to occur in Cali- 
fornia and this rt\sults in their planting 
the cold-resistant varieties. 

The greater number of growers find it 
necessary to supply heater systems of 
various typt'S to protect the trees against 
cold, except in those proven local spots 
whtTe air drainage or other conditions 
do not result in so much cold. Th<' type 
of planting, th(‘ varic'ties, the circum- 
stances which effect the maintenance 
and growing of their tre(\s, results not 
only in a greatc'r expense to the grower 
than in Florida, but a ])eriod of 5 to 8 
years ('lapses before' their tree's reach 
commercial production. During this 
period, the C>alifornia growe'r expe'cts to 
.spend $1,500 per acre and upward to 
reach that day of production when his 
grove is self-supporting. In Florida the 
grower e*xpects to duplicate this in a 
le^sser period of time and ge*iK=irally at 
about one-third the co.st. This is true 
for both avocados and limes, I do not 
have accurate or derailed figures for the* 
cost e^f installing or operating freeze pro- 
te'ction. 

Just what the primary contributing 
factors are that cause a lesser produc- 
tion per tree or per acre* in California, 1 
do not know, but well kept orchards 
there do not average more than 75 to 
100 bushels per acre per year. There are 
some that do. During the 6-year period 
from 1939 to 1945, the average annual 
yield per acre amounted to 2,200 pounds 
of avocados as compared with 1,140 
pounds during the 6-year period from 


1927 to 1933. The highest average yield 
on record was 3,220 pounds per acre in 
1943. This yie*ld situation is reassuring 
to the grower in Florida, but he should 
not be misled bv this, bt'cause the Cali- 
fornia grower is busily improving his 
situation. There is a wonderful system 
maintained by the State and Federal 
Governments working on all of the prob- 
lems and the grower coope'ration seems 
to be excellent. I predict the axerage 
yield per acre will greatly increase in 
C^alifornia in tlie years to come. 

Because 1 think you are already in- 
formed, 1 shall only touch lightly on 
yields in Florida. There are many older 
planted groves of low-producing varie- 
ties, including seedlings, and the re'cord 
of yields on tho.se groves is not good; i]i 
fact, it will just about eejual the* C>ali- 
tornia production. The industry is new 
in Florida. The major new plantings in 
Florida are* of v arie'ties that we know are* 
now producing, including the average of 
storm losses, (*tc., 2 bushels per tree* and 
upward. One varie*ty in Florida this 
year was known to produce 4.75 bushels 
of fruit per tree, with eppraximatelv 70 
trees per acre. With approximatc'ly the 
same number of trees per acre, the* 
grower in Iflorida has every right to ex- 
pect a yield of double or three* time's that 
now produced in C'alifornia per acre. 
This yield situation is not so true where 
limes are concerned, as the lime trc'es in 
('alifoniia can and do produce about 
e*(jually to those* in Florida. 

There is a wide range of avocado 
yields among varieties in California and 
the growers there are doing a great deal 
of replacement and top grafting of poor 
yielders to correct this situation. I 
strongly recommend the Florida grower 
who owns the poor yielding varieties to 
do the same thing. 
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The average avcK'ado grove in Cali- 
fornia, because of their history of profits 
primarily, carries a value today of $2,000 
to $3,500 per acre. A grower will have 
invested $2,000 and upward to have pro- 
duced this grove to a c-ominereial l)ear- 
ing stage where it will support itself. 

The matter of liarvesting, marketing, 
and distribution, including those com- 
panion problems of promotion, advertis- 
ing, etc., is one wherein the (California 
industry is far advanced over Florida. 
The (adifornia grower is surrouud(‘d 
with a different set of circumstances and 
economic conditions, and I think it is 
much <‘asier for a closer coopeTatioii to 
exist among the (California growers as a 
result. The (California growcn* finds him- 
self a grt'at distauc<‘ from the heavy 
population centers cast o( the Missis- 
sippi. lie linds hiins<‘ll associated with 
other commodities, which through 
similar ciicumstances, have developed a 
much higher degree of cooperation, to- 
gctlu»r wuth more rigid standards all the 
wav. Again, slightly over 4,500 growers 
own the industry in CCalifornia today, 
which indicates tliat tlu* big bulk of 
tho.se growers do not own an acreage 
sufficient to put them in the marketing 
as business individuals. This has re- 
sulted in the economic necc'ssity for this 
multitude of small grovv^t'rs to join tlieir 
efforts in the marketing of thi'ir product. 

Twenty-fiv(' years ago, there was 
created a cooperative organization, the 
(]alavo Growers, Inc. There was 
created another cooperative, (Jalavo, 
Inc. These two organizations have func- 
tioned ever since They started in a 
small way when the industry was young 
and they have gone through all of the 
headaches of growing up as an organi- 
zation. There are at present nearly 
3,700 members of these two organiza- 


tions. They elect district reprc‘senta- 
tives or directors, who in turn elect an 
executive committee, employ a manag<*r 
and other necessary personiu*!. Calavo 
Growers handle or direct the harvesting, 
own and operate the packing houses, 
and do the entire job until the com- 
modity is packed and loaded for distri- 
bution to market. Galav'o, Inc., handles 
the distribution and selling. The mem- 
bership, directorate, and personnel are 
identical in both organizations. The two 
organizations are created b(X‘ause of cer- 
tain technical recpiirements and it is be- 
lieved that a better job is done because 
of having both. 

I mention and hereafter refer to them 
as (Jalavo, as th(w are the largest organi- 
zation and control through their inem- 
iKU'ship approximately 73 percent of the 
production in Galifornia. In mo.st in- 
stances they control 90 percent or more 
of shipments leaving the State. There is 
another smaller cooperative, and the dif- 
ference between the two groujis is that 
Galavo, because of their major produc- 
tion being small-sized fruit, have built 
up over this ptTiod of time, a .system of 
selling fruit by size, where the other or* 
ganization, composed of growers who 
own varieties producing large sized fruit, 
concentrale their efforts on selling their 
fruit by weight rather than by size. 

Please remember that mon' than three- 
fourths of all av ocados produced in Gali- 
fornia are of the Fuerte variety and this 
variety produces small-sized fruit as 
compared with thost' generally produced 
in Florida. Their most favored size is 
24 avocados in a flat holding 13 pounds 
net weight. They use only two types or 
sizes of packages. However, they do 
produce and sell out of the remaining 
ont^-fourth of their crop, many of the 
varieties which will include larger sizes. 
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diftercnt shapes, different colors, includ- 
ing some that are almost black when 
matured. Some of these varieties have 
softer skins and some have harder skins 
even to what amounts to a shell. The 
Fiierte is the outstanding and leading 
variety, and largely dominates the entire 
California system of marketing avocados. 
There are a fe?w independents who, bt‘- 
cause of special connections or circum- 
stances, market their own fruit, but 
these, together with the smaller co- 
operative, principally sell th(‘ir fruit in 
C^alifornia. 

Let us follow bri(illy the system used 
by Calavo, as it is much the larger. 
Calavo has set up in ('aeh of 84 major 
cities of the United States a distinct sales 
office, and in connection with each, a 
refrigerated or storage facility, and these 
are entirely owned or leased by Calavo. 
(]alav '0 has set up what appears to be 
an intricate or highly complicated sys- 
tem of records, but which they believe to 
be very necessary to accomplish their 
aim, which is complete grower control of 
the harv^esting, packing, and selling of 
their fiTiit. Estimates are made and 
kept constantly for each of the groves 
in this organization, based on history of 
production, grower estimate, company 
estimate, variety, sea.son of maturity, etc. 

In the sales office at Los Angeles, 
which is the head office and at all times 
has the final authority in making de- 
cisions of every kind, this inventory of 
the crop to be disposed of is checked, 
and at the beginning of each month, 
depending on the circumstances, a cpiota 
of shipments for that month is adopted 
and each grower is informed how much 
and when to pick his fruit and deliver it 
to the packing house. This is adjusted 
in the office of their Field Manager 
when circumstances make it necessary, 


but the final decision always rests with 
the main office at Los Angeles under the 
authority of the General Manager. The 
sales office then makes a quota governed 
by all the factors involved for each of 
their 34 sales offices, and in addition 
thereto considering all factors, sets the 
sales price of this fruit. 

Constant records are kept of the fruit 
as it is picked, while it is in the packing 
operation, while it is in transit, and as it 
is being sold. Necessary adjustments 
are made from time to time, but in vveiy 
instance, final authority remains with the 
main office at Los Angeles. The main 
sales olfice in Los Angeles is completely 
informed as to conditions ev^erywhere, 
including competition, domestic and for- 
eign, competition with other commod- 
ities, and all of such factors, ('ash 
track or fob. sak*s are not made as a 
general policy, because this group feels 
and believes by their experience that 
they wish to handle the entire sal(\s all 
the way through to the retailer, and in 
turn, the consumer, and they do not sell 
their fruit f.o.b, and thereby cn'atc? com- 
petition within the markets. This is not 
adhered to in every instance, but it is 
their policy. The price' thus fixed is 
passed on to, the purchaser of the fruit 
and th(' price to the consumer is even 
checked, and to a large degree con- 
trolled, because if a handler does not 
cooperate' in this program, he simply 
doesn’t get any more fruit. 

After the sales are made, accountings 
are made to the grower on a pooled 
basis, based on v ariety and grade. Pools 
arc usually for 3()-day periods. Since we 
were shipping fruit during the month ol 
June, let us view that month. From 
California there were shipped 62 vari- 
eties of avocados, and the price, as 
deemed advisabk' by Calavo, ranged 
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from $1.80 to $5.00 delivered per 13> 
pound flat throughout the markets. Many 
of these 62 varieties constitute only a 
small part of their shipments. The June 
pool was paid 30 days after the pool 
had ended, permitting time for collec- 
tions, recordings, etc. It is remarkable 
to note that the original (juotas as to 
picking and price received was main- 
tained, and slightly exceeded. This 
brought about a complete moving of the 
quota of fruit the growers had that 
should have been mf)ved in that period. 

Tliis organization goes further in order 
to accomplish what I have described. 
Prior to the beginning of the season, 
as recommended by the Cieneral Man- 
ager and approved by the board of 
Directors, there is adoptc^d a standard 
which permits only those proven ac- 
ceptable varieties being shipped under 
their first grade brand “Calav'o,” and 
this is divided into 4, 3, 2, and 1 Star. 
Other vari('ti(\s not so desirable, as 
proven by their own records, are placed 
in "Bueno" brand and likewise divided, 
and still othcTS C‘()V(‘r the less desirable 
varieties or grades. 

A \4tal que.stion now arises. What did 
all of this eflort produce in net returns 
to the grower? They have had their ups 
and downs in the markets. They have 
gone through the human upheavals and 
diflerences. It has not been easy, but 
for their fiscal year ending October 1st, 
1947, they sold their entire output of 
1,748,268 13-pound flats for a net return 
to the grower of $2.53 per flat, or 19^20 
per pound. I need not say that this 
record was not even nearly approached 
by Florida sales for the same period, 
even though the Florida crop was light 
as a result of the 1945 hurricane. 

To sum up the impressions gained— 
California has many natural advantages 


for producing the type, size, and quality 
of fruit they do. California is making 
use of their advantages to a better de- 
gree, I think, than Florida is taking ad- 
vantage of those circumstances which 
are favorable to Florida. California has 
promoted the buying habits of this 
nation to want av^ocados of small size. 
It was to their advantage to do so. They 
have worked at it for years. I don’t 
blame, but commend them for so doing. 
Florida has many natural advantages 
and produces generally larger-sized 
fruit, but can produce fruit of the smaller 
sizes by planting the right varieties. 
Both areas can produce avocados of ex- 
cellent quality. Florida will have to 
work toward establi.shing demand for 
larger sized avocados in the next few 
years to come. 

C’alifornia sufters from a lack of water 
generally, and cold weather. Florida suf- 
fers at times from too much water and 
hurricanes, and sometimes from cold, but 
I can’t help feeling and urging the Flor- 
ida avocado grower not to sell the 
Florida avocado industry short. The 
things that need correcting should be 
corrected, such as establishing or stand- 
ardizing a lesser number of packages, 
adopting better methods of handling the 
fruit from harvesting to the consumer, 
and adopting standards of picking the 
fruit when it reaches the proper stage 
of maturity. Certainly, either through 
proper associated independent efforts or 
cooperative methods, adoption of grow- 
er-controlled methods of distribution and 
sales is needed. Florida growers must 
put their house in order. 

In my judgment, the Florida avocado 
grower has a greater possibility for 
profits than the California grower will 
have in the years to come, because the 
lands on which he produces his crop can 
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be bought for an average of one-fourth 
the amount per acre that it costs in Cali- 
fornia. The preparing of the land, the 
planting and maintenance of the groves 
to commercial production can be done 
for one-third to one-half the sum it costs 
in California. The maintenance of the 
grove after it has reached production on 
an annual per-acre basis can be done at 
lower cost than in California, and the 
Florida grower may expect a yield of 
from two to three times per acre from 
his gro\e if it is of the right varieties, 
efficiently and properly cared for. Cer- 
tainly with this picture, the Florida 
grower has a right to be encouraged. 

The records disclose that less than 
one-half pound of avocados are con- 
sumed in the United States annually per 
capita. Even in Los Ang(»les, residents 
are only consuming 5 pounds per 
capita per year. In New York, the con- 
sumer is only eating 1 pound and a 


fraction per capita. Certainly we need 
have no great fear at presc'nt of overpro- 
duction. All we need do for years to 
come is to intelligently handle our dis- 
tribution and selling, and cause those 
who now eat avocados to simply eat 
more, evem though we develop no new 
consumers. 

As the results of my California study, 
and being interested in the production 
of avocados and limes in Florida to the 
extent of nearly 1()(),()()() trees, th(' strong- 
est impression I have gained is the neces- 
sity for a full and c-)se cooperation 
between the' industry in California and 
Florida. Nature has endowed those 
two States with a difference of season 
that makes it easily possible to accom- 
plish this. 1 strongly advocate the 
closest cooperation, even to joint market- 
ing, distribution, promotional, and adver- 
tising programs. To that end, I am 
working \’erv hard and pledge my sup- 
port. 


CONSUMER PACKAGING OF TAHITI 
(PERSIAN) LIMES 


Arthur L , Stahl and 
Margai^et J. Mustard 
University of Miami, 

Coral Cables 

The growing and marketing of Persian 
limes is a very important industry in 
southern Florida. Within a very short 
time, it has grown from a very small 
specialized industry to one of consider- 
able size until in the season of 1944-45 
it reached a peak of 218,693 boxes. The 
production has decreased considerably 
from that time until in the 1947-48 sea- 
son only 161,687 boxes were produced. A 


large percentage of this decrease has 
been caused by hurricanes and floods, 
but the lack of a ready sale has also bt'en 
an important factor in this decrc'ase in 
production. 

Even with this decrease in production, 
there has not been a ready sale for all 
the fruit produced since the war. Con- 
sumption has been less than production 
and every year a large amount of limes 
go to waste either after having been 
shipped or at the point of production. It 
is very important, therefore, that rc'- 
search be done to find ways and means 
of .selling more and better limes. 
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Limes are sold in comj^etition to 
lemons, especially during the sinmner 
months, which stand np he'tter and for a 
longer period of time than do lim(\s. Not 
only are most of these lemons cnrt^d be- 
fore shipping, but they are also held in 
storage for a period before shipping in 
order to discard the fruit with a ten- 
dency to rot, thus only healtliv* non- 
inf ected fruit are shipped. 

Limes are picked when very immature 
and thus tend to lose excessive moisture 
as the protective wax coating is not 
present to the extent on immatun' limes 
as it is on mature limes. In order to reach 
an early market, many limes are picked 
too green and in addition to having poor 
keeping quality do not contain as much 
juic(' as the more mature fruit. We have 
educated the public to dcMnand a small 
green lime when this is not the natural 
stale of a mature fruit. Tlu* lime is 
mature and has the highest ptTcent juice 
just before it turns yc^llow. If the lime is 
allowed to mature nonnallv. it is them 
too large and considered off color for the 
existing market. The tendenev has been 
to pick smaller and greener fruit until we 
have reached a point where tlu' fruit will 
not hold up for any length of time b('- 
caiise of the initial low juice content and 
excessive drying out of the fruit. Uutil 
such a time when more mature limes will 
be accepted, we must find w^ays of 
lengthening the sh(*lf life of limes we 
now send to market. 

Blossom-end rot of Persian limes is also 
a big factor in the inarktTability of this 
fruit. It is very serious, especially during 
the summer months in Florida limes, and 
is another big factor causing the whole- 
sale and retail buyers as well as the 
housewife to favor the purchase of 
lemons instead of limes. Blossom-end rot 
.starts as a physiological disorder at the 


blossom end, with decay .setting in the 
weakened tissues secondarily. 

Even with the knowledge of the fac- 
tors affecting the poor keeping quality of 
Persian limes, very little is done to cor- 
rect them. Very few limes are refrig- 
erated or packaged in such a manner as 
to give them a longer .shelf lift* and thus 
a bcTter sale. 

It is with the above mentioned con- 
ditions in mind that research on the con- 
.sumer packaging was undertaken by the 
University of Miami. We are hoping to 
find, through the present and additional 
research, jE)etter methods of growing, 
harvesting, packaging, and transporta- 
tion of limes resulting in a bigger de- 
mand and larger indu.stry. To prevent 
the excessivt' drying out, an extensive 
experiment on wrapping materials for 
limes was set up. It is evident that 
a whole new type of packaging and 
marketing is necessary to improve the 
.salability of this fruit. A consumer pack- 
age for limes will necessarily have to 
have a good moisture-proof ness as well 
as an attracti\'(‘ appearance. It would 
have to hold up under various conditions 
of transportation and temperatures. 

We have conducted two .separate tests 
at both room temperature and 45” F of 
20 different types of wrapping materials 
to find the best possible protection for 
our Persian limes. One test was made 
with limes har\x\sted during tlu' winter 
months, January, February, and March, 
and the other made with limes harvested 
during the summer months, ]ulv\ August, 
and September. All limes used in the two 
experiments were from the same grove 
having had the same cultural trc'atment 
and were of the same maturity, that state 
geiK'rally used and considered commer- 
cially mature yet actually quite im- 
mature. This maturity was chosen be- 



TABLE I 

Effect of Various Wrapping Materials and Temperatures on the Keeplng Quality of Persian Limes Harvested During 

Winter Months 
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WRAPPING 

MATERIAL 

a? 

§^i 

, c 

•-1 

Pliofilm 75 ga 
N. F. 

Liim.irith 
lOOP-912 (Cel- 
lulose Acetate) 

x£ 

Cellophane 

300 ga (Exp. 
Film No. 149) 

Check 

(no wrapper) 

Vinylite 20 ga 
P9V (chem, 
♦reated ) 

Pliofilm 

20 ga N 1. 

Vinylite 20 ga 
P9V (Dowicide 

3'n 

Vmylite N2 

20 ga (chem. 
treated ) 

Vinylite 20 ga 
P9V (Lead 
Stearate ) 
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wliicli resiiltc'cl in higher percentage loss 
from (h'cay, slirivc'ling, and case hard- 
('ning. 

Th(' c'xperinients showed that it is pos- 
sible to ext(*nd the storage life and shelf 
lile of Persian limes with several kinds ol 
wrapping materials and with refrigera- 
tion temperature of 45' F. Many of the 
films showed advantages when used in 
ndrigerated temperatures but we're not 
ol value when removed to room tempera- 
tures from refrigeration, whereas e)thers 
were found beneficial under both con- 
elitie)ns of stemige. 

lU'frigeration itself ])re)\ed to be ve'ry 
\aluable for extending the perioel of 
marketability of limes, the results in- 
elicating that the wliole lime' industry 


cenild be improved by use of ineire re- 
frige'ration, both in transportation and in 
he)kling fruit in storage to stabilize the 
marke't at times of e)ve'rshipment. The 
results also she)w that a much more val- 
uable consumer type package ceuild be 
made of any one of several different 
wrapping materials proven e)f value in 
these experiments for preserv ing better 
epiality of Florida Pensian limes than the' 
winelow-type package which is generally 
used at the pre*sent time and has no 
moisture‘pre)()fness. 

Not only will further investigations be 
maele as lU'w wrapping mater ials bece)ine 
available' but will also include different 
type's of consumer packages as well as 
the* over-all earton or container. 


THE MANGO RELATIVES OF COCHIN CHINA; 
-THOSE WITH FIVE-STAMEN FLOWERS 


Davtu F'AnK:inLD 
Biological Nt ideas 
baeleleck. Nova Scotia, C.anaela 

Plant introduction is a long elrawu-e>ut 
game in wliicli there are critical mo- 
ments, as I suppose there are in all life. 
I am reminded e)f this as I attempt to put 
elenvn here the incidents which have lex! 
up to the* vvTiting of this paper. 

The Messagerie Nfaritime boat that I 
boarded in Bombay in the spring of 1902 
made a call e)f 24 hours in the port of 
Saigon, capital of the* French colony of 
Ck)chin China. Twenty-four hours is a 
pretty short time to explore a country 
like Cochin C'hina, but I was hurrying 
through to Japan to mi'et my patron, 
Barbour Lathrop. 

It was the 16th of April when I got 
off th(' boat in the early morning and 


made mv way to the Botanic (harden in 
Saigon whi're, as though he had been 
awaiting me, 1 found Dr. Haffner, oiu* 
of those delightful Fri'nch botanists who 
in those days were stationed in the 
French Ca)lonies, and were in charge of 
pretty much^ all the agricultural work 
that WTis going on in them. We 'iiit it 
off” at once, for he was interested in 
bringing new crops into the colonies, 
and when he discovered I c'ould speak 
French, he told me how he was in- 
triguing th(* Annainites into growing 
javajiese peanuts, that were better than 
their own, merely by forhulcling anv 
from being taken from his experimental 
plantings. 

When 1 asked about mangos. Dr. Haff- 
ner said I could find in the market a 
mango which he called the “Cambodi- 
ana” which came practically true to seed; 
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it was planted everywliere and never 
i^rafted. There* was no time to be lost 
for iny boat was sailing the next morn- 
ing, so 1 drove to the markc^t and bought 
every oiie of the mangos I could find 
there. 1 hadn’t e\'en time to return and 
bid Dr. Haffner adieu, for the job of 
cleaning the se(*ds and packing them for 
shipment took a half dozen “boys” from 
the hotel and me all the afternoon, and 
I had just time to get aboard the next 
morning with the box. The seeds were 
well packed and arrived by freight 5 
wt*eks later in Washington and were en- 
tered in the S. P. I. Inventorv as 8701. 
As I was cleaning the* seeds I noticed 
there was some variation in the fruits, 
hut that, judging from seedlings 1 had 
st*<*n <*lsewh(Te, it seemed to be a “sur- 
prisingly constant variety.* The* seeds 
\vc‘ri* polyembryonic. 

In the .strange language ol the Anna- 
mites they vv'(‘r(* known as Xoai \"oi. 
This variety or its seedlings have* come 
to l)e known as the Saigon in the mango 
region of south Florida, and there are 
various varieties of it known. Many of 
my friends prefer its .soim*what acid 
flavor to that of the rich Indian mangos, 
such as th(* Alphonse* or the Borsha. 

1 have often regretted that mv^ stav' 
with Dr. Jlaffner had b(*c*n so short, for 
he had such a fund ol information about 
tropical plants. 

This spring during the Ix'st flowering 
I have ever had on mv mangos. I spent 
some time examining the flower-clusters. 
I was tempted to count the amazing 
number of flowers which compose a 
single inflorescence, ])ut after counting 
about a thousand I decided to estimate 
the number instead. Ten thousand 
would not b(* an exaggeration I presnme, 
counting the flowers with pistil and 
single stam(‘n and those with only the 


stamen, with no sign of pistil. It can 
scarcely t'soape attention that even if 
only a few of this great numlK*r set fruit, 
and if each inflorescence bears but 2 
mature fruits, you would still hav^e a 
good crop. But I could not help won- 
dering what might be the result if some 
plant breeder had at his disposal some 
dost* relativ es of th(* mango to cross with 
it. 

I remember seeing a Flora of Cochin 
China with carefully drawn plates and 
among them some of the* mango flowers 
with 5 large, well developed stamens. 
As I examined with my hand lens the 
mango blossoms on all of my 2()-odel 
varieties and found always a single, more 
or less wt*ll developed .stamen and some 
staminodia, occasionally almost as large 
as the stamen, my mind rev’erU*d to those* 
drawings anel I ele*termine*el te) have an- 
e)ther loe)k at them. 

It se) happe*neel that this summer 1 
.stayed in Cambridge e|uite near the 
Ch’ay Herbarium so I walked on er to se*e 
if I could find that Flora. 

Hoping to find iny olel frie*nel Dr. 
Fernald there, although he had retired, I 
slipped a couple e)f my best mange) fruits 
in my pe)cket, thinking they would .serve 
as an intre>duction to my subject. As I 
had half expe*cted, there was the* great 
be)tanist just where 1 hael seen him .sev - 
eral years ago; at his de.sk, with 2 
herbarium shee'ts before him. He was 
dt*ciding a cjuestion of whether tvve) of 
the American violets were ielentical e)r 
not;~mea.suring carefully each dimen- 
sion e)f the dried leaves, tin* flower 
peduncles, etc. 

As he looked up and recognized me 1 
laid on the table before him mv^ tvv^o 
mangos, without saying what they were. 
He looked at them carefully and then 
.said: 
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“They are not apples, but 1 never saw 
them before. What are they?” 

“Well, Professor” I said, “they are 
specimens of a fruit which is eaten by 
more millions of people than is the apple. 
They are mangos from my trees in 
Florida.” 

I was not shocked to discover that he 
did not know the mango, for his years of 
the closest concentration have been spent 
in a critical examination of the thousands 
of species of wild plants which compose 
the flora of the Central and North Ea.st- 
ern States and adjacent Canada. He had 
been associated with the* late Professor 
H. L. Robinson in the preparation of 
Grays New Manual of Botany which 
was published 40 years ago, and has 
been used by perhaps a hundred thou- 
sand of our American youth; and now 
he is finishing an enlarged new edition. 
1 was once severely criticized by Mr. 
Lathrop for not knowing who was the 
golf champion about whom the Wash- 
ington Star was running headlines, so 
how could I expect Fernald to know 
that while he was working on the 
Manual I had been helping to establish 
a mango indiLStry in southern Florida. 

“I will try them,” he said, and we 
turned to the subject of my visit; a look 
at the Flora of Cochin China. I thought 
I remembered ju.st where on the shelf 
the volume was which I had seen years 
before, but discovered that I could not 
recall the author's name. It was not 
until the professor's library assistant ar- 
rived and explained that she had moved 
the big volumes that we located it: 
Pierre s Forest Flora of Cochin China." 

I opened it at the chapter on the 


' Piom*, L. IDiriTtor dn Jurdin Botuniqin* dc Saigon. 
Floro Forest jere de lii Cochinchnic*. Ouvrage Pnblie 
su les Auspices di Ministerc de la Marine et des Colo- 
nies. Paris, Octave doin, Editeur, 8 Place de TOdeon. 
26 fasciles 1879-1907. 


Anacardiaceae. As 1 poured over the 
remarkable plat(\s, drawn by E. Delpy on 
stone half a century ago, a consciousness 
came over me of the tragedy, so to say, 
of my having hexm in Saigon where rela- 
tives of the mango were growing, with- 
out bringing any of them home. They 
should long ago have formed part of the 
equipment of our mango investigations 
in south Florida. We have for almost 
50 years been planting any old seeds we 
could get and grafting them with 
mangos, imported sorts or seedlings origi- 
nating in our yards, without stopping 
to consider that all oi the varieties had 
flowers with only one feebly developed 
stamen, and with root systems which 
were rather slow to “take hold” in our 
rocky soils and ill-adapted to the muck 
soils at our disposal. We had over- 
looked the possibilities which may lie in 
the.se Cochin China relatives, possibili- 
ties that they might cross with our mango 
varieties and give us new hybrids with 
increased vigor and better pollinating 
qualities. Five stamens instead of one, 
and a different root system— a better 
stock. 

We have done just what the citrus 
growers have so generally done, stuck to 
out' or two stocks, the sour orange or the 
rough lemon in their case, without ex- 
haustively studying the root .systems of 
the rt'latives which are scattered over 
the globe. 

With the i_dea of encouraging, even 
now after all these years, a field study 
of these Cochin China species of 
Mangifera, I set up my Rolliflex and 
photographed the plates of the mango 
relatives. I have the pictures before me 
and shall try to abstract the important 
features of these species. Perhaps some 
horticulturist may be encouraged to visit 
this home of the Mangifera and related 
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g('ncra and gc‘t seeds for experiment of 
llie ones he deems worthy of bringing 
into our experimental collections. 

It would hardly be worth while for 
this purpose to repeat the technical 
descriptions of the sp(*cies which Engler 
and others gave' from their dried speci- 
iiKMis, (\specially since in most cases 
they did not ha\'(' the fruits before them. 
1 shall therefore give tlu' habitats of the 
more promising species, judging from 
13('lpy's careful drawings, and put this 
rather detaik^d information into an ap- 
pc'iidix. 

There are ti\t' spec*ies of Mangifera 
ha\'ing fi\e distinct, perfect stamens and 
sonu'times additional staininodia. They 
constitute the station Euantherae. 

Of the second section which he calls 
Xmba Marehand, none of the flowers 
ha\e more than a single pcTleet stamen, 
altluMigh some have staininodia which 
approach in si/e the perfect stamen, but 
do not produce* pollen. With this sec- 
tion wc are not much concerned here, 
although of course there* may be species 
in it which she)uld be studied, I give in 
the* appendix the* cemipk^te list, with 
the‘ir habitats so far as 1 am able to find 
tlu'ui in my curse)ry study e)f the Fle)ra. 
The* natiw names art* give^n whe*n avail- 
able, and were* 1 wh(*re I cemld study the 
literature* thorenighly, T might find more 
data. 1 am struck with the meager 
material whicli st'cins te) ha\e Ix^en at 
the disposal e)f the various authors, who 
had ne)t bt*(*n able* te) se*e the fruits and 
we*re e)bliged to take hearsay infe)rmation. 

1 am ne)t sure how valuable will be 
tht*se' attempts of mine te) point e)ut the 
characters c^f the various species from a 
studv^ of the very crowded lithographic 
plates by Delpy. If they serve only te) 
c*mphasize how important it would seem 
that a careful, modem study of this 


genus Mangifera be madt^ on the spot 
where it occurs, they have served a 
]3urpe)se. Photostats of these plates are 
in Miami University Library. 

It is beyond my powt'r to delve into all 
the various mone)graphs on Mangifera 
and put de)wn all that might be useful to 
e)ne going e)ut after the seeds for intro- 
duction. A mere botanical study of the 
various species would hardly get us far 
on our way towards the utilization of 
the mango material out of which new 
and perhaps superb and valuable varie- 
ties could be produced. 

1 cannot refrain from mentioning in 
c‘k)sing this paper, that in this Flora by 
Pi(*rr(* there are picturi*d a number of 
other fruits which should long ago have 
been on trial in south Florida. 

Swintonia pierrei, Hance and Bouea 
httnnanica, Ciriff might be especially 
menlioned. A good half plate is given 
of tlu* former which is calk*d “Soari” by 
the native KnK*rs, and shows iruits re- 
sembling those of the mango. The Hadja 
of Soija once showed me an orchard of 
the ]k)uea in Ainboina, where thev call 
it the “C^andaria." Dr. Ochse, who had 
pictured it in color in his “Fruits and 
Fruit Culture in the Dutch East Indies” 
is very enthusiastic and has pointed out 
that there are many varieties of it in 
West Java. Whether this Ban ('a bunna- 
nlcci is as good in flavor as B. 
}tuicrophylla, I am not in position to 
sav. Nk)w that Dr. Ochse and his son-in- 
law, Dr. Dijkmann are connected with 
the Ihiiversitv of Miami and are familiar 
with tlx* fruit, it mav not be long before 
we are able to try the v arious varieties. 

As I turned the pages of Pierre’s Flora 
and saw the superb plat(*s, I could not 
but wish that v astlv’ more work had been 
done in looking up in Tropical Floras, 
plants suitable for introduction into 
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Florida. We have barely scratched the 
surface of this work for the horticulture 
of this region where so many of us have 
chosen to spend our lives. 

Appendix 

Section J. Ev\NrnKH\E. J)isc sliorl and 
thick Sliiinens 5 to 12 ot which 5 to 6 arc 
fertile, the others reduced to filaments. 

Man^ifera Dupcrreana. Stamens 10 to 12 of 
which 5 to 6 are fertile. Two millimeters long. 
Between each lobe of th(* disc there is a fila- 
ment without an anther either upright or curved. 
Delpv’s figures 14 and 21, Plato 362, A, show 
clearly tlie fully developt'd stanuais and bt'- 
twcen them the stcjrile filaments. The fruits 
w^cre unknown to the author but are said to be 
smaller than those of Manffifcra indica, fibrous 
but succuhait. The inhabitants of the island of 
Phu Kwok (Phil Qiioc), off the coa.st of Cain- 
liodia, use the timlier for oars. In the province 
of Samrongtong they make boards from the 
timber. 

Mnngifera pentandm. Hook. f. FI. Brit. Ind. 
II 14, figured by Delpy as F. 3 and 5 of Plate 
364 as having 5 stamens of mor<‘ or less eipial 
h'ngth, 2 millimeters long, flattened at their 
bases. Nearly related to A/. Dupeneana and 
Af. cdloncura, Kurz but with seven distinct 
nerves on the inside of the petals. Its fruit was 
not described * niais ne miirit pas naturallement. 
Dt' la son nom inalais; **Mam Ploni,” accord- 
ing to Mainguay. No exact locality is given for 
this species. Description taken from Engler, 
Monog. Phanerog. Vol, Iv, 198. 

Man^ifei'a caloncura, Knr/. FI. Burma 1 30.5 
Hook. 1. c. p. 14. Engler l.c.p. 200 Petals have 
three nerves on inside instead of seven as in 
Af. pvntandra. Stamens 5 snliequal in length, 
2 millimeters long with an aborted stamen the 
shape of a horn. Fruit 5 to 6 centimeters, yel- 
low, .subacid, slightly kidney-shaped and 
at('niiated above. Speties generally distribut<*d 
from P(*gu to the province of Petehapury on the 
eastern border of Siam. 

Mangifern cochinchinensiSy EnglcT l.c*. 205. 
Delpy *s Fig. 4, Plate 362 B, shows 5 well de- 
veloped stamens and his figure a flower 
with nniisually long petals each with four dis- 


tinct nerves. His Figs. 8, 9, 10, 11, 12 show 
fruits that appear to be inonocmbryonic. No 
text regarding habitat but doubtless Engler ’s 
Monograph PhaemTogamoruin, Vol. Iv, will 
give this data. 

Mdngifcra Idgcnifcrd, Griif. Notal Iv 414 t. 
.567 f. 3. Hook l.e. 18. Englt'r l.c. 211. Delpy ’s 
figures C 3 and 4, Plate 365, show a flower 
wdth v(‘rv long pc'tals; 7 mm. long, neiurly twice 
th(‘ h'ligth of eitlier A/, cochinchinemis or 
A/. Duperreund oi M. petitandra with four 
nerves on the inside sometimes reduced to 
tliiee. 4'lu‘re are 5 fertile stanums and 5 stami- 
nodia rediiec‘d to short lanceolate! filanumts. 
'The style is longer tlian the stamens. Fruit 
pv riform, Ha decimeter ^ ng, and 3.7 centi- 
meters broad. According to C»riffiths the fruit 
is green, smooth, heavy and lt*tid with secre- 
tions *'t-cnt\sscs/' (varnished) black, with flesb 
MTV fibrous wMth an (*ndocarp, ov’ate lanceolate 
coriaceous and fibrous. Relat(*d to Af cochin- 
chinensifi and A/. zctjJdniva also with A/, foctida 
and Af odomtdy 'fhe flower disc is hemi- 
spherical as in A/, foefida var. Kduinii. It is 
also iclatcd to Af. supvrbd. Habitat: tlic pen- 
insula o! Malacca Irom Muong-Pran cast coast 
le> Mal.icca ( I find Mcng Prun in the Tinu‘s 
Atlas.) hpccir.s' t’itJi 5 stdnicm: {Stamens 5 
to 12 of which 5 to 6 are fertile, the others re- 
duecd to fdanicn^s) . Seetiou /. 

Manglfdd Dupperreana from Phii yuoc 
island ( Plm Kwok?) off the coast of Cambodia 
and the Pniviiici' of Samrongtong. 

Mdug'fei'd pen' and ra. No c.xact locality givem 
but the native name is ‘Mam Plom” uceordiiig 
to Mainguay whose WTitmgs should he eoii- 
siiUed. ( P!at(' 364, Fig. F. 5 .shows 5 iineipially 
dev(‘lopc’:I but perfect stamens and a long 
styl(\ ) 

Mangifera caloueura from Pi'gu to the prov- 
iiue of Petehapury on the Eastern border of 
Siam. ( Plat(‘ 364, Fig. G 3 & 5, shows 5 short 
perfect stamc'us and strong pistil.) 

Mangifcra eochinchinensis. No habitat given. 
Consult Engler’s Monograph. 

Mangifera lagenifera. Griff from the penin- 
sula of Malacca, from Muong-Pran on East 
Coast to Malacca. (Possibly Meng Pran. ) 
Species with only a single stameny rarely two 
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functional^ the others aborted. Or lacking 
anthers. Always very .small when present. Sec- 
tion U. 

Mangifera macrocar pa, Rlunu', Bijcle. 1158 
Euglcr Lc. 210. M. fragram. Hook. f. 1. c. 181. 
Stainons 5 but all ot which arc provided with 
antlicrs but of which 4 are lialf length. Fruit 
according to Manigay I cU'ciiucter long; accord- 
in gc to Blumc the si/c ot a child’s head. Habitat 
'la Malaisic, le Camhocige ct la peninsule 
malaise.'* 

Mangifera lougipcs. Chitt. D<‘lpy pictures 
th(' flow(T a.s ha\ing a long p(*diccl in Plate 
:365, A. 

Mangifera odorata, (iritt. Delpy’s drawing 
shows only I stamen but long petals, Plate 
B. 

Mangifera .snpetha. Hook. D<‘lpy’s figure D, 
plate ‘IBS, shows the tlower with very long 
petals and the fruit perc'hed on a very long 
p(‘dieel, Rt'lated to M. laginifera and prob.ibly 
having tin* sanu* general habitat. 

Mangifera foetida Lour, var. Kawinii, 
Hlum(\ Delpv shows the flower on a short 
pedicel and the small petals with 3 pronged 
iniHT markings. Plali* 365, Fig. E. Two other 
Narii‘li(*s of this spt‘cies are shown; F. fig. with 
wry long relh'ved p<‘tals as \’ariety Cochinchi- 
nensts 3'his has 5 well-dev eloped stamens 4 
of which may not be functional. Fig. G. shows 
\ariety Blumei with shoit stameiLS only 1 of 
th(‘ 5 being peileelly developed. 

Mangifera indica L. \dY. ComfO'essa, Blume. 
Delpv’s Fig, “a ’ plati’ 361 small figure 6 .shows 
.1 \vT\ short pistil, I perfect stamen and \arious 
h'ligthed stammodia and a multiembryonic 
se<‘d. 

Mangifera indica ^ar. Cambodiana. Dclpy 
shows Plate 361, Fig. B, sessile flowers with 
short petals and a single stamen with various 
aborted staininoids, an oblii{LU‘ly set pistil witli 
long styli' and a polyembryonic seed. Data re- 
garding the* habitat of both these varieties I 
ha\’(' not s(H.ured. Presumably tht'y are native 
of Cambodia. 

Mangifera laurina, Blume, is figured in Plate 
364, Figs. A, 3 and 5, as having small sessile 


flowers with a very small short pistil and only 
1 short stamen with mature anther and very 
small staminodia. 

Mangifera sylvatica? Roxb. on Plate 364, 
I‘"ig. B, as having diminutive pistil shorter than 
tlu* single stamen and with several staminodia. 

Mangifera khasiana on Plate 364 Fig. C, 
shows flower with long petals and I long pistil, 
longer than the single stamen, apparently 
monoei nbry onie. 

Mangifera altissinui, Blanco. On Plate 364, 
Fig. 5, is shown an extrcmiely small flower with 
very short petals and a pistil with style very 
short and robust and curved towards the single 
short stamen; staminodia sessile and with no 
signs of filaments. 

Mangifera tjuadrifida. Jack, has, according to 
Plate* 364, Fig. 11. 3, 4, 5, very small flower 
with stunted pistil, style curved towards the 
single staim*!! and staminodia short without 
partially developed filaments. 

Mangifera oblongifolia. Hook. f. Plate 364, 
1, 3 and 5, show flower with long petals, long 
robust pistil with staminodia ha\ing partly de- 
\ eloped anthers. 

Mangifera zeylanica, Hook. f. Plate 364, 
Fig. 3 and 6, show flower with long petals re- 
flexcil, a tall disc and one well-developed 
stamen, several sterile filaments. 

Mangifera griffithii. Hook. f. Plate 364, 
Fig. K, 3 and 4, show very short pistil and very 
short stamen, the* pistil curved over the stamen 
and the disc strongly developed. Petals short 
and flowi*r small. 

Mangifera miaophylla. Griff. Plate 364 L 3 
an 1 5 show pistil with long styh* and single 
well developed stamen and several small 
*.taminodia. 

Mangifera eaesia, Jack. Plate 364 M 3 and 
4 and 5 show' very long peUils and long style 
and rather obscurely, short staminodia at tlie 
base of longish disc. In unusual length of 
petals approaelies M. kernanga, Blumc. 

Mangifera kernanga, Bluim*, Plate 364, Fig. 
N 4, 6, 10, depicts flower with unusually long 
slender petals and pistil with style five times as 
long as the diameter of the basal ovary. 



^ RAPID METHOD OF PROPAGATING THE GUAVA 


Geo. D. Ruehle 
Subtropical Experiment Station 
Homestead 

The common guava usually is propa- 
gated by seed but seedlings cannot be 
relied upon to produce fruit identical 
with that of the parent tree. Choice 
varieties can be increased only by some 
vegetative means of propagation. 

Varieties are rather difficult to propa- 
gate by the usual vegetative methods 
employed for other fruits. Shield and 
patch budding and side-veneer grafting 


are possible on young stock plants but 
it is difficult to obtain a high percentage 
to live. These methods are also rather 
slow, since a period of 2 to 3 years is 
necessary from the time seed is planted 
to produce a salable tree. Furthermore, 
guavas are grown in many areas in Flor- 
ida where the trees are liable to be 
frozen to the ground occasionally. It is 
desirable to have both the root system 
and top of the desired variety to avoid its 
loss from freezing. 

Fairly large trees may be crown-bark 
or cleft-grafted but usually the tree per- 
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sists in suckering below the graft union 
and a severe freeze may cause the loss of 
the desired variety. Root cuttings will 
often grow with fair success. Mowry 
(3) reported 70 percent success with 
root cuttings planted during November. 
Webber (4) recommended root cuttings 
as the easiest method of propagating 
superior guava varieties in California. 

Another method of making a limited 
number of plants unless the parent tree 
has been produced by graftage, is to 
sever roots 2 or 3 feet away from the 
trunk with a spade or mattock and after 
sprouts develop from the severed por- 
tions, to transplant them, disturbing the 
roots as little as possible. Some success 



has also attended attempts to root stem 
cuttings and Cooper and Knowlton ( 1 ) 
reported a higher percentage of rooted 
cuttings and a greater number of roots 
per cutting when the basal ends were 
treated with hormones. These methods 
are rather slow, however, and require 
considerable work and close attention to 
details for success. 

It has been known for years that the 
guava can be air-layered successfully by 
the ancient method employed by the 
Chinese for propagating the lychee, but 
the expense of watering the soil or moss 
used as rooting medium is a serious 
drawback to the method. An improved 
method of air-layering recently described 



Fig, 2, Layered branch removed from parent tree after roots appear under plastic wrapper. 
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by Grove (2) for rooting lychee and v^ents birds from picking holes through 
other trees has prov'ed to be an excellent the plastic and also prevents the 
method for propagating the guava. moistened moss from overheating from 

The method is quite rapid and is rela- the sun’s rays directly striking the plastic, 
tively simple. Limbs of one-half inch The plastic film allows passage of 
or more in diameter are girdled by re- respiratory gases but retains moisture, 
moving a strip of bark about one and The wrap is left attached until sufficient 
one-half times the width of the limb, roots can be observed through the plas- 
The girdled area is bound with a ball of tic. Usually they begin to form in 3 to 
moistened sphagnum several inches in 5 weeks. If they do not begin to show 
diameter and 4 to 5 inches long, which is after 6 weeks, the wrap should be re- 
then wrapped with a sheet of heavy moved and the girdled area examined, 
grade of translucent rubber plastic film In some instances callous grows over the 
(Vitalon) and tied securely at each end girdled area before root development 
with rubber bands or string (Fig. 2). begins. Re-girdling and re- wrapping 
A piece of newspaper or wrapping paper usually is followed by root formation in 
tied loosely over the wrap (Fig. 1) pre- a few weeks. 



Fig, 3, Roots running through sphagnum ball at time of removal of layered branch. 
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Ff^^ 4. Layered branch headed hack and 
jdanted in soil in iar-paper cylinder. 


As soon as roots grow through tlK‘ ball 
of moss, the stem may be severed 
h(‘low the girdled area. The plastic is 
then removed (Fig.3), some of the top is 
headed back (Fig, 4), and the new tree 
is planted in soil in a plant container of 
sufficient size and placed in a shady 
place until new foliage is produced. The 
soil is then given a light application of a 
fertilizer mixture of low analysis and the 
foliage is sprayed with a nutritional 
spray containing copper, zinc and man- 
ganese. When the new twigs are 6 to 8 
inches or more in length the tree is ready 
for hardening in full sunlight in prepara- 
tion for planting in the field ( Fig. 5 ) . 

Trees can be made in 4 to 5 months at 
relatively low cost by this method. The 



F/g. 5. Layered tree 5 months from the time 
the branch was girdled and the girdled 
area wrapped. It has been hardened 
off and is ready for planting in the 
field. 

cost of materials is but a few cents per 
tree and labor cost is low because the 
expense of watering is eliminated. 
Chiava trees have been made at the 
Florida Subtropical Experiment Station 
during the past 2 years with close to 100 
percent success by this method. The 
few failures which have occurred were 
the result of breakage by hurricane 
winds or from birds pecking holes in the 
plastic film. It probably is advisable to 
prepare the layers in Florida before July 
1, to be certain that they can be removed 
before the height of the hurricane season. 

The method should prove adaptable 
for nurseries. The plastic film used thus 
far is manufactured by the Goodyear 
Tire and Rubber Company and is now 
available in small or large quantities. It 
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is probable that rubber plastic films 
manufactured by other firms will prove 
equally satisfactory. 
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HEILIPUS SQUAMOSUS Lee., A NEW ENEMY OF THE 

AVOCADO 


D. O. WOLFENBARGER 
Subtropical Experiment Station 
Homestead 

This inse>ct problem was recognized 
about 1 year ago. fn Octol>er of 1947 a 
boring insect was discovered in a young 
avocado planting of the Sunland Groves 
where it was injuring and even killing 
the trees. Between 8 and 10 percent of 
the trees were counted as losses in a 
block of 512 trees. Larvae wc^e sent to 
the Division of Insect Identification, U.S, 
Bureau of Entomology and Plant Quar- 
antine, which Dr. W. H. Anderson ten- 
tatively identified as Heilipus squamosus 
Lee. Examinations of trees in other 
plantings showed that the insect was 
commonly present in southern Florida. 
Larvae in stumps of infested trees were 
reared to adult emergence. These 
adults were submitted to Mr. L. L. 
Buchanan of the Division of Insect 
Identification who confirmed Dr. Ander- 
son’s previous tentative determination 
made from the larvae. 

The insect must have been present, 
infesting avocado trees in south Florida 
for several years. Dr. George D. Ruehle 


reports that such an inse'ct was found 
some 8 to 10 years ago in trees at the 
Subtropical Experiment Station. A pho- 
tographic slide in Station files made 
about 1939 identified by the title, “Bor- 
ing grub on a\'Ocado trunk,” illustiatcs 
signs recognized as those of Heilipus 
squamosus Lee. Knives were used to 
cut out and destroy the larvae in th(' in- 
fested trees at that time. Grove owners 
and caretakers now report having seen 
the same or a similar insect in avocados 
for several years. It cannot be said with 
certainty whether the present infe.sta- 
tions may |>e an annual occurrence*, or 
an unusually high one attributable in 
part to trees that had been weakened 
or injured by wind or high water. 

Heilipus squamosus Lee. is a beetle, 
a member of the snout weevil, Curcu- 
lionidae family. Some of these weevils 
are serious pests on other crop plants. 
Three examples are the cotton boll 
weevil Anthonomous grandis ( Boh. ) , 
white-f ringed beetle, Pantomorus leuco- 
loina (Boh.), and plum curculio, Cono- 
tracheitis nenuphar ( Herbst. ) . Close 
relatives of H. squamosus, however are 
recognized as insects attacking the avo- 
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cado in other areas. Four of these recog- 
nized in Central America are H, pitiieri 
(Barber), H, trifasciatus F., H. lauri 
(Boh.), and C. Perseae (Barber). Re- 
sponsibility for preventing entry of these 
insects into the United States is invested 
in our quarantine officials. None of the 
four avocado pests listed above, nor of 
H. squarnoms is listed in a Catalogue of 
Cuban Insects, by Bruner, et al (1945). 
No records are known of either of these 
avocado insects having been taken in the 
West Indies Islands. 

Heilipus squamosus has been taken, 
according to Dr. W. H. Anderson, (cor- 
respondence) on cotton, sassafras, and 
Satsuma orange. It has also been taken 
on piiH*, according to Blatchley and 
Long (1916). It has been taken in Flor- 
ida, Georgia, and Tennesst^e in the 
United States, also in French Guiana, 
according to Blatchley and Leng (1916). 
The evidenct' indicates, therefore, that it 
is a native insect. Although the insect 
has b(*en taken from plants other than 
th(' avocado, and it must have other host 
plants, the biologv of the species remains 
practically unknown. 

In view of the pre.sent problem a need 
for a common name for the spi*ci(\s has 
arisen. It is a bark weevil and might be 
termed the “avocado bark weevil.” 
Since it is the habit of the beetle larvae 
to burrow in the bark at the base of the 
trees thc‘ species might be termed the 
“avocado collar weevil,” or “avocado 
collar borer.” The term “avocado crown 
borer” has also been suggested since the 
larvae burrow at the juncture of root and 
stem parts of the plant. The damage 
caused by the insect, however, is through 
girdling of the trees. It seems, theu*- 
fore, that from the economic viewpoint 
the term “avocado tree girdler” is an ap- 
propriate term. It is the term herein 


proposed as a temporary one until furth- 
er knowledge indicates the need of a 
more appropriate one, or until common 
usage confirms it as a satisfactory term. 

The Heilipus squamosus (Lee.) adult 
is characterized by its black color, very 
irregular white areas and spots on its 
wing covers, and oblong shape. It is 
about one-half an inch long. Its beak is 
slightly longer than its thorax. (Fig. 1). 

Eggs are deposited in the edge of the 
bark usualh^ at ground level. White, 
slightly yellowish footless gnibs or larvae 



Fig. i. Heilipus s(piani()sus larva, pupa, and 
adults. Magnifications— Pupa 3x, larva 3x, 
adults nearly 3x. 
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hatch from tlie eggs. The larvae are 
small, about one-fourteenth of an inch 
long at hatching time. As they feed and 
develop they grow to one-half or five- 
eights of an inch in length. Nearly 
mature larvae are most active in extend- 
ing their burrows and in pushing grass 
from the trees. Infestations appear to 
be most abundant at this time because 
they are more easily observable. 

There seems to be about one genera- 
tion p(‘r year, as Dietz and Barber 
(1920) reported for Heilipii.s perseae 
Barber. Many adults have be^en ob- 
served in April, May, and June although 
adults and other stages may be found 
occasionally any month of the year. Ob- 
servations indicate that the longest part 
of the life cycle is spent as larvae; the 
next longest as adults, although the aver- 
age length of time spent in each .stage 
has not been determined. It is likely 
that the larv^al stage is the one most 
adapted to control measures. 

Signs of Heilipus sc/uamostis infesta- 
tions are masses of frass exudations at 
the base of the trees. Fresh signs are 
reddish in color, but change and become' 
lighter red to pale brown in color. The 
masses tend to fall apart and be washed 
away by rains. These signs are nearly 
always found at or near the soil level, 
frecjuently between cracks in the thick 
bark. The larvae seem to provide an 
opening in the bark through which they 
may push the castings, although most of 
the trass remains in the burrows, behind 
the larvae. 

Symptoms of Heilipus squamosus in- 
festations were observed during the 
months of February and March. These 
symptoms were yellowing leaves and 
premature leaffall. Often a leader or 
part of a tree expressed symptoms while 
other parts did not. Examinations of 


trees exhibiting these symptoms dis- 
closed that severe injuries or partial gird- 
ling had occurred beneath the affected 
branches. The expression of symptoms 
by trees this time may be accounted for 
by ( 1 ) voracious feeding activities of 
large nearly mature larvae, and (2) the 
dry season, and consequent need of 
moisture by the trees. These symptoms 
have been observed only in small trees, 
those of 3 to 6 inches in diameter at 6 
inches above the ground. Other factors 
may induce these or similar symptoms, 
hence the symptoms are not a positive 
means of determining borer infestations. 

Most signs of infested trees arc* ob- 
served, and nearly all larvae are taken 
within 6 inches of ground level of small 
trees. It is only in large 13 to 24 inch 
tree bases that they have been found up 
to 2 feet high in the heavy bark of the 
trunk, especially in the crotches of tree's 
previously top-worked or storm-dam- 
aged where irregular, knotted, or burled 
conditions existed. 

Although the borer infests both young 
and old trees, the young trc'es, VA to 4 
years old suffer more than the old trees. 
The older trees seem better able to grow 
and survive the insect infestations. 
Younger tret^s have thinner bark, which 
is more likely to be completely severed 
by the feeding larvae. In young trees 
the larvae usually burrow along the 
cambium layer and sometimes score 
deeply into the wood tissues. This, in 
effect causes partial or complete girdling 
of the tree, depending on the number of 
larvae in the tree. 

Tree losses vary from grove to grove, 
as may be expected; losses from zero to 
30 percent have been observed. The 
average loss is probably less than 1 per- 
cent. A more detailed study, made in a 
block of 240 trees almost 2 years old, in 
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a Subtropical Experiment Station experi- 
mental planting is an example that may 
typiiy general conditions. One tree was 
found dead, having been girdled by 
larvae. Two trees were almost entirely 
girdled, while another was very severely 
injured. Almost 9 percent of the trees 
were found infested with one or more 
larvae. A total of 40 larvae was remov ed 
from 239 trees which averages 0.17 
larvae per tree. According to the obser- 
vations mad(' in these trees, 3 to 6 inches 
in diameter at 6 inches above soil level, 
from 5 to 8 larvae per tree may be ex* 
[)ected to injure them fatally. 

Frui^ Injury. Although the adults are 
usuallv Jonnd on the basal portions of 
the trees engaged in egg deposition, they 
w(T(‘ also found fe^ediiig on young avo- 
cado fruits. Hollowed out excavations 
about (uie-sixth to one-half inches in 
diametcT and up to one-tenth inches 
d(*('p are characteristic of the feeding 
wounds (Fig. 2). Thc‘ wounds are more 
pit-like in (‘arly stages of beetle feeding, 
l)nt enlarge by additional feeding. The 
pit-lik(‘ wounds are about one-tenth of 
an inch deep and one-twentieth inch in 
diameter. Some fruit-drop was observed 
of badly injured fruit. Most of the fruit 
n'lnained on the trees and scar tissue 
grew o\er the wounds (Fig. 3). Some 
wounds appeared at harvest time as 
superficial scars. Other wounds, or 
numerous wounds on the fruit cause such 
disfigurement as to classify the fruits in 
lower grades or as culls. Of the total 
fruit produced it is desired to emphasize 
that only a very small portion is injured 
by Ilcilipm sqtuimosus. This attention 
to fruit injuries is for information rather 
than for economic reasons. 

Control. In the one year this insect 
has been recognized experiments have 


been initiated to develop control meas- 
ures. Spraying the infestable parts of 
trees with one or more of the newer in- 
secticides might be expected to give con- 
trol. Although they are being tested 
none is now recommended. Manual re- 
moval of the larvae is the current recom- 
mendation. This necessitates examina- 
tions of the trees for signs of infestation 
and of cutting out the larvae. 

There are some enemies of lh(' 
Heilipus sqiiamosus. Birds, apparent!)' 
of the woodpecker group, eliminate a 
few larvae. They seem to feed on larvae 
only in trees which have no weeds or 
other debris about the tree bases. The 
birds, furthermore, feed on the larger 
more mature larvae, hence most of the 
tree injury has been sustained by the 
time the birds begin feeding. Although 
parasitic and predatory insects and other 
enemies may prey on them only ground 
bec'tle larvae have, up to the present, 
been observed feeding on the larvae in 
their burrows. 

Summary. Beetle larvae of the snout 
weevil family, Heilipus sqtiamosus Lee. 
species were recently recognized in- 
juring and killing avocado trees. This 
is the principal type of damage of the 
species, although they were also found 
feeding on young fruit. Young trees 
about 2 years old appear more seriously 
injured than older more mature trees. 
These larvae burrow in the inner bark, 
feed, and push out frass as a sign of in- 
festation. One generation per year ap- 
pears to constitute a life cycle. Exami- 
nation of each tree and the removal of 
the larvae by digging them out of the 
trunk is the recommended control at 
present. Other control methods are be- 
ing investigated, which may prove more 
practical. 
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Eig. 2. Avocado fruits injured by Heilipiis squamosiis. Top is young fruit at time of injury 
(beetle in upper right). Near natural size. Bottom is healed-over scars at picking time. 
About three- fourths natural size. 


NOTES ON THE GRAFTING OF LITCHI CHINENSIS 

SONN 


Milton Cobin 

Subtropical Experiment Station 
Homestead 

The limited propagation of the Idtchi 
in the United States to date has been 
primarily accomplished by air-layering, 
which is also the most common method 
of propagation used in China for this 
choice Sapindaceoiis fruit. A partial re- 
\iew of the literature published on the 
Litchi indicates that oth(T methods of 
propagation have been successfully used. 

G. Weidman Groff ( 1 ) ref(‘rs to a sue- 
cessful m<‘thod of propagation bv cut- 
tings developed in the greenhouses of 
the United States Department of Agri- 
culture at Washington, D. C. Groff 
further states that inarching is often re- 
sorted to and that cleft grafting is also 
practiced by the Chinese. 

William F. Cooper (2) et aU reported 
on the successful rooting of cuttings on 
the Sweetcliff Litchi by treating leafy 
cuttings with indok'acetic acid. 

In Hawaii, (3) W. T. Pope and Wm. 
B. Storey report that from 10 percent to 
20 percent success may be obtained bv 
side-tongue grafting Litchi seedling 
nursery stock of from 10 months to 1 year 
of age. 

]. E. Higgins (4) reporting on work 
done in Hawaii stated that successful 
grafts were obtained by bark grafting. 
Higgins further reported that he was 
able to use this method in grafting the 
Litchi on longan stock. However it has 
subsequently been reported that these 


intergeneric grafts did not continue to 
grow on vigorously. 

Tlie use of plastic wrappers in the air- 
layering of Litchi chinensis described by 
Colonel Wm. R. Grove (5) has greatly 
facilitated this method of propagation. 

With large stock plants available, and 
a reputed ready market for the fruit, it 
appears that the several nurseries so en- 
gaged will continue their propagation of 
the Litchi using the air-layering method 
exclusively. 

The question is raised as to whether 
the air-laycTed Litchi trees of the Brews- 
tc'r, Kwai Mi, and other varieties will 
prove most suitabh' for our varied condi- 
tions in south Florida or whether differ- 
ent rootstocks would affect the perform- 
ance of the sc'veral varieties of Litchi 
chinensis. It appears desirable to inves- 
tigate the moisture tolerance, cold re- 
sistance, age ot bearing, fruitfulness, 
vegetative vigor, tolerance of soil types 
of different rootstocks as compared with 
trees propagated by air-layering or cut- 
tings. 

Attempts at grafting Litchi chinensis 
ill Florida have been limited. One rea- 
son for this being a limited supply of 
viable seed. Where seed has been avail- 
able, difficulty has been experienced in 
growing on v igorous seedlings for use as 
stock plants. 

Frederick V. Coville published on the 
mycorhizal nature of L. chinensis. He 
found that ordinary potting-soil mixtures 
were unsatisfactory for seedling growth 
while where an acid mixture of 2 parts 
of peat and 1 of sand was used the seed- 
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lings grew vigorously. In this acid peat- 
sand mediinn the roots developed 
numerous tubercles filled with a my- 
corhizal fungus. 

A number of years ago samples of iny- 
corhizal soil were sent to this Station for 
incorporation in the soil mixture to be 
used as a potting mixture for Litchi 
seedlings with unsatisfactory results. 
Perhaps the Ph was too high to support 
the growth of the fungus. 

Dr. George D. Ruehle found that 
healthy vigorous seedlings could be 
grown by planting fresh viable seed in 
6-inch pots of sphagnum moss and feed- 
ing these seedlings with a well-balanced 
nutrient solution. It has not been neces- 
sary to inoculate the sphagnum with the 
mycorhizal fungi. Examination of the 
roots of these healthy seedlings shows an 
abundance of pear-.shaped root tubercles 
similiar to those illustrated in Groffs 
text. 

These Litchi chincmis seedlings when 
grown under glass developed a caliper 
of one-fourth tt) three-eighth of an inch 
within 10 to 12 months. Several at- 
tempts to graft these seedlings were 
made with the following results: 

No success was had to date with side- 
\ eneer grafts. 

Approximately one-third of the cleft- 
grafts attempted were successful when 
the following technique was used: 

Tlu' sec^dling stock plants wi^re re- 
moved from their pots with their ball of 
sphagnum intact. The seedlings were 
then topped at approximately 1 inch 
from the surface of the sphagnum. A 
clelt of one-half to three-fourth inches 
long was made. Scions of newly formed 
wood showing developed but unsprung 
axillary buds having an equal caliper of 
the stocks were selected. Scions having 
two nodes which were approximately 2 


to 2)2 inches long were inserted in the 
cleft then tied with rubber bands, and 
all cut areas were covered with grafting 
wax. 

The axillary buds of the successful 
grafts sprung in about 2 to 3 weeks. It 
is advised to leave the rubber bands in 
place for at least 60 days, as premature 
removal can cause loss of otherwise suc- 
cessful grafts. There is no apparent 
danger of constriction when the rubber 
bands are left on for even a longer 
period. 

Inarching a number of the Brewster 
Litchi scions on L. ciiinensis seedlings 
was tried with excellent results when the 
following technique was employed: 

The sphagnum grown Litchi seedlings 
were removed from their pots with the 
ball of sphagnum intact. The moss ball 
was thoroughly moistened and then 
wra])ped in a sheet of Vitalon plastic. 
The low weight and nature of the Vita- 
lon-wrapped moss-cultured seedling ptu- 
mitted it to be secured easily to a corre- 
sponding small-calipered branch of the 
desired scion tree with ordinary wrap- 
ping twine. Strips of Vitalon were 
wrapped over the rubber bands to secure 
the inarch which was 2 to 3 inches long. 
The inarch^*d plants were removed 4 
weeks later. The Vitalon wraps were 
removed and the plants replaced in their 
original sized containers in the grtjcii- 
house. There was no need of watering 
during the 4 weeks the seedlings were 
attached to the scion tree. 
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Ill the discussion which followed Mr. 
Cobin's paper, the following letter from 
Prof. G. W. Groff was read by Wm. R. 
Grove. Since it deals with lychee 
propagation, it is included herein. 


Laurel, Florida 
Octobt‘r 26, 1948 

Dear Colonel Grove: 

Tlirough the courtesy of Mr. Cobin I 
have had the opportunity of reading 
with interest his paper. 

In China layering and inarching 
lychee are practiced widely. Cleft-grafts 
upon large, dehorned trees are success- 
fully established if carried out in ihe 
damp, cloudy weather of early spring. 
Experimental work carried out at Ling- 
nan LTniversity by A. N. Renemerito, 
trained under Wester of the Philippines 
in the art of grafting, resulted in ap- 
proximately 20 percent success with side- 
grafts under field conditions. We never 



Fig. 1. Litclii chiuensis Sonn. seedling cleft-grafted with scion wood of Bretvster variety. 



26cS 


FLORIDA STATE HORTICULTURAL SOCIETY, 1948 


found a method of successfully grafting 
or budding lychee seedlings, established 
in rows under field conditions, as is com- 
monly practiced in the West with Citrus 
species. 

There is apparently something unique 
in the wood and bark structure of the 
lychee which lends itself so readily to 
layering and inarching but so poorly to 
grafting and budding. Quoting Rendle 
in Classification of Flowering Plants, 
Vol. 2, page 295, under Sapindaceae, I 
would like to point out at this time; 

‘They (namely plants of the Sapinda- 
ceae) are trees and shrubs, sometimes 
lianes climbing by tendrils and with rc- 
inarkahlc stem structure, the result of 
anomalous secondary growth in thick- 


ness. In addition to the central vascular 
bundle-system, cortical systems are de- 
veloped, often showing considerable 
complication ...” 

A study of the wood structure of the 
lychee by some qualified plant anatomist 
might prove of some theoretical, possibly 
practical value in knowing better how to 
handle the wood of the lychee in graft- 
ing and budding. It should also reveal 
whi'ther the abnormal wood structure of 
the lychee is the chief factor in the readi- 
ness with which it is air-layered. It 
might also lend signiftV ance to the art of 
air-layering plants in groups other than 
the Sapindaceae. 

Sincerely, 

G. W. Groff 


REPORT OF THE SUBTROPICAL FRUIT COMMITTEE 


Dr. Francis B. Lincoln 
Homestead 

Since the last annual meeting of the 
Krome Memorial Section, this committee 
has r£?gistered six seedling fruits, these 
being 3 mangos, 2 avocados and 1 
carissa. This report will consist of de- 
scriptions and photographs' of these 
several new varieties. The numerals 
preceeding the variety names are the 
registration numbers of the respective 
\'arieties. 

No. 7. Byars Avocado 

Originated on the place of E. C. Byars, 
Sr., on Redland Road, north of Home- 
stead, Florida as a seedling of Collinson. 
At present the tree is 16 years old and 
of good vigor aside from the damage 


^Milton Cobin furnished the description and photo- 
graphs of the Mangos and the carissa. 


effected in the 1945 storm. It is re- 
ported to have* been very productive 
each year of a late season, fruit maturing 
from January to April. T'his clone has 
been multiplied in Mr. Byars' grove by 
top working of old trees and the budding 
of young seedlings. 

Description of fruit. The elliptical 
shaped fruit is rather large, olive green 
in color, with a dull finish. The surface 
of the skin is slightly rugose and stippled 
with light green lenticle (Fig. 1). It 
measures 5/2 to 6 inches long by 432 to 5 
inches wide, approaching 2 pounds in 
weight, 20 percent of which is seed. In 
some of the fruits the seeds are loose. In 
the large fruit there was a clean separa- 
tion of the seed coat from the flesh. The 
flesh is yellow to the center with a wide 
green area next to the skin. The texture 
and flavor are very good with the flavor 
being very pronounced. The oil content 
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' is 14.7 percent in fruit picked in late 
November. This seedling is free from 
scab and withstands wind and cold well. 
The time of bloom and the flower open- 
ing behavior are still to be deterrnined 
for this seedling. The lateness of the 
fruit maturity of this variety makes it 
interesting. 

No. 8. Etta Avcx:ado 

Originated on the place of C. E. Good, 
cast of Kendall, Florida, as a seedling of 
Lula possibly fertilized with Pollock 
pollen. At present the tree is 12 years 
old with good vigor and an upright habit 
of growth. Aside from severe damage 
by the 1945 storm the tree has been very 
productive. 

Description of fruit. The fruit is an 
early season variety maturing from 
August 15 to Sej^tember 15, large in size 
and light green in color, marked with 
lighter longitudinal stripes (Fig. 2). Its 
measurements are 4 by 6 inches ap- 
proaching 2 pounds in weight, 18 percent 
of which is seed. Many of the fruits are 
pyriform with a heavy neck, others are 
obovate in shape giving two distinct 
forms to the fruit. Its skin is smooth 
and glossy of a heavy, leathery nature 
separating readily from the flesh. The 
rather thick flesh is yellow to the center 
and a dark green at the skin side having 
a buttery texture with a mild flavor. The 
oil content is low being only 3.1 percent. 
The seed is loose in the fruit with the 
coat adhering to the seed. The produc- 
tivity of the tree may overcome the 
handicap of being a large fruit marked 
with a distinct striping. 

It is reported that this tree and fruit is 
hardy to frost and not susceptible to 
diseases. The time of bloom, flower 
opening behavior, and the behavior of 


this variety as a clone arc still to be de- 
termined. 

No. 9. Gli^nn Mango 

This mango is a Haden seedling 
planted on the property of Roscoe E. 
Glenn, 2931 S.W. 21 avenue, Miami, 
Florida. The seed was planted in 1940 
and transplanted to its present location 
in Mr. Glenn's backyard in 1943, making 
the tree now 8 years old having a 
diameter of 6 inches at 1 foot from the 
ground with a limb spread and height of 
20 feet. The seedling first bloomed in 
1945 when four fruits were permitted to 
mature. No fruits were produced in 
1946. In 1947 and 1948, 40 and 75 fruits 
matured, respectively. 

Description of fruit. Form oval to 
somewhat oblong (Fig. 3); size medium 
to large; weight 373-505 gms.; average 
length 11.38 cm.; average width 8.19 cm.; 
average thickness 7.50 cm.; base 
rounded; tht^ rather slender stem inserted 
obliquely in the shallow grooved cavity; 
apex bluntly pointed; beak none, the 
nak is somewhat raised but inconspicu- 
ous, located about 312 cm. from the apex 
on the ventral side; surface smooth; skin 
thin, tough, and easily separated from 
the flesh having slight bloom, ground 
color bright yellow, blushed orange red 
on the exposed side, with numerous small 
yellow and white dots; flesh deep yellow, 
firm and juicy; flavor rich, aromatic and 
spicy; aroma strong but pleasant sug- 
gesting pineapple; fibre scanty, short 
and of fine texture; quality, excellent; 
stone making up 7 to 8 percent of the 
total weight of the fruit, being oblong to 
long in shape; seed is monoembryonic 
filling about three-fourths of the husk; 
season June and July ripening about 7 
to 10 days earlier than the Haden Mango. 
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No. 10. Lucile Mango 

This fruit is said to be a tliird genera- 
tion seedling containing Saigon race, 
Haden and Brooks parentage. The tree 
is approximately 12 years old, vigorous 
grower, and has an upright spreading 
habit. The leaves are medium sized and 
are dark green. The 1948 crop was 
medium. The tree is the property of 
Mr. Roy Page and is planted approxi- 
mately 30 yards southeast of his resi- 
dence near Matheson Hammock Park 
near North Kendall Drive in Dade 

Countv. 

✓ 

Description of fruit. F’orm oblong to 
oblong-ovate, fairly plump (Fig. 4); size 
medium to large; weight 432-501 gms.; 
length 11.2 to 12.8 cm.; width 8.1 to 9.0 
cm.; thickness 6.5 to 7.5 cm.; base flat- 
tened, somewhat oblique, the slender 
stem inserted squarely in the small shal- 
low grooved cavit)^ apex rounded to 
bluntly pointed; beak none, the nak is 
slightly raised in a shallow cavity located 
about 3 cm. from the apex on the ventral 
side; surface smooth; skin thick, tough, 
easily separating from the flesh; bloom 
none; ground color yellow-orange, 
blushed crimson which is speckled 
around the shoulder, numerous yellow- 
russet dots present; flesh tender juicy 
deep yellow to orange; flavor, rich, spicy 
similar to the carrot flavor often found 
in fruits of Saigon race; aroma weak, 
pleasant; fibre scanty with concentration 
of coarse long fibre along ventral side of 
seed particularly abundant near 
shoulder; seed monoembryonic, stone 
thick and woody; quality good; season 
June and July. 

No. 11. Heinlein Mango 

The origin of this seedling is uncer- 
tain, but believed to be a seedling of the 
Mulgoba. The parent tree is estimated 


to be about 20 years old. This tree was 
almost blown over during the 1945 hurri- 
cane and was severely pruned and 
righted. During 1947 the tree produced 
VA bushels of fruit and in 1948 over 4 
bushels of fruit were matured. The 
parent tree is the property of Mr. Her- 
man Heinlein and is located on his prop- 
erty at (Coconut Palm Drive just off Yet- 
ter Road in the Redland District of Dade 
County, Florida. 

Description of fruit. Form oval, size 
medium (Fig. 5); weight 285-466 gms.; 
average length 10.4 cm.; average width 
8.0 cm.; average thickness 7:30 cm. Base 
somc'what flattened, the stout stem is 
inserted squarely; ca^ity none; apex 
rounded; beak none to obscure, the nak 
is inconspicuous and is level or slightly 
raised locatc^d about 2 cm. from the apex 
on the ventral sidt^ surface undulating, 
skin medium thickness, tough and rather 
adhesive to the flesh; bloom slight; 
ground color yellow-orange, blushed 
(Timson-coral on the exposed side with 
numerous large yellow- white dots; flesh 
firm juicy pak* yellow to lemon color; 
flavor mildly sweet; aroma none; fibre 
scanty, short and of fine texture; quality 
fair to good; stone making up approxi- 
mately 7 to» 8 percent of the total weight 
of the fruit, being oblong to long in 
shape; seed is monoembryonic filling 
about three-fourths of the husk; season 
June and July. 

No. 12. Horne Carissa 

A seedling grown from seed obtained 
irom A. S. Horne of California by David 
Sturrock of 1021 Camellia Road, West 
Palm Beach. This selection is being 
propagated. 

Description of fruit. Shape broadly 
ovate (Fig. 6); base slightly indented to 
flat; apex variable, obtuse to somewhat 
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rounded; weight 1532 to 22 gms.; length 
1)4 to 134 inches; width 1% to 1 3/16 
inches; color cranberry red beneath 
whitish bloom; dots inconspicuous; sur- 
face texture smooth; skin paper-thin; 
flesh somewhat grainy texture; flesh 


separates readily from skin; flavor 
slightly acidulous to sweet; quality good; 
seed cavity approximately one-third 
diameter of fruit. Seeds 10-12 per fruit 
measuring 34 in. long, 34 in. wide, 1/32- 
1/16 in. thick; tan to light brown color. 


THE FREEZING PRESERVATION OF SOME 
TROPICAL AND SUBTROPICAL FRUITS 


Mahcarei’ ]. Mustard and 
Arthur L. Si ahl 
Uniocrsity of Miami 
(3oral Gables 

Although considerable information 
has been published during recent years 
pertaining to the freezing preservation 
of Northern fruits and vegetables, com- 
paratively little information is available 
n^garding the frecv.ing of tropical and 
subtropical fruits. It is only natural that 
people living today in areas where these 
latter fruits are grown should seek in- 
formation concerning the freezing prop- 
erties of these fruits. 

Freezing preservation provides a 
means whereby these delicious fruits can 
be enjoyed throughout the year even in 
areas far removed from the point of pro- 
duction. It is quite possible that many 
people will first make their acquaintance 
with these fruits as frozen products for 
it is difficult to ship some of the fresh 
fruits due to their highly perishable 
nature. 

The following paper is in answer to 
numerous requests which have been 
made for information with reference to 
the results of investigations now in prog- 
ress at the University of Miami in this 


field. As this report is of a preliminary 
nature, further investigations may result 
in modifications of the procedures 
recommended below. It is hoped, how- 
ever, that the following information may 
be of value to those wishing to freeze 
these fruits either as home or commercial 
products at the present time. 

Mangos 

A number of different frozen products 
can be made from the* mango, the choice 
of which depends upon the stage of 
maturity of the fruit. Below are de- 
scribed a number of products which can 
be made throughout the mango season, 
beginning with the immature and end- 
ing with the soft ripe fruits. 

Green “drops"' can be made into a 
mango puree which differs considerably 
in flavor from other mango products. 
After the young fruits have been boiled 
in water until the skins begin to split 
open, they are removed from the water 
and peeled. The flesh is scraped from 
the seed and mixed in a food blender 
with approximately an equal volume of 
sugar, or sufficient sugar to produce a 
puree of the desired sweetness. The re- 
sulting puree forms a smooth, sometimes 
gelatinous, mixture. It can be frozen in 
various sized moisture-vapor-proof con- 
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tainers. Green mango puree makes a 
delicious filling for tarts and pies or can 
also be served in much the same manner 
as applesauce. 

The green mangos can also be utilized 
as a frozen spiced compote. The flesh 
of the green fruit is cut into small cubes, 
cooked in boiling water until tender, and 
then transferred to a spiced syrup in 
which it is allowed to remain in the 
refrigerator overnight. The spiced 
syrup (1) consists of the following in- 


gredients: 

Sugar 14.0 lb. 

Vinegar (cider vinegar of 4 per- 
cent acetic acid) . 3.0 pt. 

Water .. 7.0 pt. 

Ginger root, broken /2 oz. 

Whole cloves „ M oz. 

Stick cinnamon ... % oz. 


The following day, the mango is pack- 
aged together with sufficient spiced 
syrup to cover the fruit and the product 
frozen. This product, served either hot 
or cold, makes a delightful meat and 
poultry accompaniment. 

Firm ripe fruit can be prepared as a 
sliced or diced product. The fruit is 
peeled, sliced, or diced and placed in a 
moisture-vapor-proof container. The 
pack can be sealed without addition of 
any solution; a light sugar of from 15 to 
30 percent can be added; or a limeade 
can be poured over the sliced product. 
The tartness of the limeade should be 
varied so as to enhance the flavor of the 
fruit. This product is used in much the 
same manner as the freshly sliced fruit. 

Soft ripe and fibrous mangos can be 
made into purees. These products are 
prepared by pureeing the flesh of the 
fruits in a food blender, pressing the 
puree through several layers of cheese- 
cloth to remove any fibres which may be 
present and packaging the resulting 


puree. A quart of this frozen puree 
added to approximately a gallon of lime- 
ade makes a delightful tropical punch. 
The puree can also be served as a fruit 
spread. 

Avocados 

Further investigations are underway 
in an attempt to find additional ways of 
preserving the avocado by freezing. The 
creamy consistency of the flesh of this 
fruit makes it very well suited for the 
production of frozen purees and spreads. 
A delightful puree » an be prepared by 
mixing together in a food blender two- 
thirds by volume of avocado pulp, one- 
third by volume of a good grade of salad 
dressing and a small amount of salt. The 
mixture is blended to a smooth consis- 
t(‘ncy and packaged in moisture-vapor- 
proof containers. As the surface layer 
of this puree tends to darken if a par- 
tially used jar is stored in the refrigerator, 
it is advisable to package avocado 
pur(‘e in 2-or 3-oinice jars so that a jar 
can be completely used soon after it is 
opened. Variations of this puree can b(* 
made by blending in some mustard along 
with the salad dressing and salt prior to 
freezing or by adding chopped onion or 
onion juice to the puree just before serv- 
ing. Avocado puree spread on crack- 
ers or made into open-faced sandwiches 
make delicious appetizers. 

Due apparently to the consistency of 
the flesh of the avocado, no satisfactory 
means has yet been found for freezing 
the sliced product. 

Lychees 

A simple, and at the same time, very 
satisfactory method of freezing lychees 
has been found. The unpeeled, freshly 
picked fruits are placed in moisture- 
vapor-proof containers, the containers 
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sealed and then placed in the freezer. 
These fmits can be stored in a frozen 
form at least 2 years without apparent 
change in flavor or color. After removal 
from storage, the fruits are peeled and 
eaten out of hand while still partially 
frozen. A recently published article (2) 
mentions the work which Lindner and 
Storey are doing with lychees in Hawaii. 
They recommend that the fruit be 
])eeled, seeded, and packed in syrup for 
freezing. This type of pack was tried 
and although quite satisfactory was 
somewhat more difficult to prepare and 
was not quite as attractive as the frozen, 
uiipeeled fruit. It is hoped that freezing 
pre\st‘rvation will provide an opportunity 
for more people to familiarize them.selves 
with this delicious fruit, 

Barbados-Cherby 

In the past, the barbados-cherry has 
Ikhmi us(h1 chiefly in the production of 
jelly. Since the fruit has recently been 
found to b(' an excellent source of ascor- 
bic acid (3), investigations were under- 
taken to determine what satisfactory 
frozcni products could be made from this 
fruit thereby retaining a greati^r percent- 
age of ascorbic acid than is possible with 
a cooked product such as jelly. 

To date, the most satisfactory frozen 
product prepared from the barbados- 
cherry is a puree. The puree is preparc^d 
from freshly picked, ripe fniit. The 
whole fruits are wa.shed, placed in a 
food V>lender, and ground to a smooth 
consistency. The resulting puree is 
pressed through seve^ral plies of cheese- 
cloth to remove any seed fragments and 
is returned to the blender where it is 
mixed with approximately one-half its 
weight of granulated sugar and a small 
amount of citrus pectin. Sufficient 
pectin should be added to produce a 


puree of the desired consistency. This 
product is then packaged in moisture- 
vapor-proof containers and frozen. A 
delicious tropical punch can be prepared 
by adding VA cjuarts of the frozen puree 
to a gallon of limeade. If the punch is 
to be served from a punch bowk it is 
rc'commended that the frozen brick of 
puree be added just before serving as it 
will help chill the punch and will also 
add a touch of color and interest to the 
punch as th(‘ frozen product disinte- 
grates. This puree can also be used as a 
topping for ice cream or as flavoring in 
the ice cream itself. 

Guavas 

The guava, also an excellent source of 
ascorbic acid, can be frozen either as a 
sliced product or as a puree. 

In pn^paring frozen sliced guavas, the 
fruits are washed, peeled, the seeds re- 
moved, and the flesh cut into longi- 
tudinal sections. The slices are placed 
in moisture-vapor-proof containers and 
covered wth a light sugar syrup prior to 
freezing. Frozen guava slices are used 
in much the same manner as the freshly 
sliced fruit itself. 

A puree can be prepared either from 
tlu‘ peeled or unpeeled fruit. If th(' skin 
of the fruit is free from blemishes, it is 
recommended that the skin Ix' included 
as it contains the highest concentration 
of ascorbic acid (4). The fruit is ground 
to a smooth consistency in a food blender 
and pressed through several layers of 
cheesecloth to separate seed fragments 
and stone cells from the puree itself. A 
small amount of sugar may be added to 
sweeten the product if desired. The ap- 
pearance of purees prepared from fmits 
having delicately colored flesh can be 
improved by the addition of a small 
amount of red artificial food coloring or 
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juice from some highly colored fruit such 
as the antidesma. The puree is delicious 
when used as a spread on hot toast and 
may also become a popular baby food 
due to its high nutritive content. 

Bananas 

Miami is one of the ports of entry for 
bananas arriving from Central America 
and West Indies. Many of these fruits 
at the time of arrival here, although in 
excellent condition, are too ripe to stand 
further shipment to the Northern mar- 
kets. It was therefore decided to inves- 
tigate the possibilities of utilizing these 
fruits in the production of a frozen 
banana puree, which in turn might be 
u.sed in the manufacture of baby foods. 

Firmly ripe bananas were selected 
from several shipments for the investiga- 
tion. It was necessary to take special 
precautions to retard the darkening or 
oxidation of these fruit during the prepa- 
ration for freezing and subsequent stor- 
age. Steam-blanching the impeeled 
fruits for 8 minutes almost completely 
prevented subsequent darkening of the 
flesh. If the fruits were peeled before 
blanching, not only was a considerable 
quantity of “milk” lost during the blanch- 
ing but some darkening occurred be- 
tween the time the fruit was peeled and 
when it was blanched. After the fruit 
was blanched and peeled, it was blended 
to a smooth consistency in a food 
blender or puree machine and packaged. 
Ten-pound cans were used for packag- 
ing this puree made in cooperation with 
a local freezing concern. Before closing 
the cans, ascorbic acid was sprinkled 
over the surface as a further precaution 
against oxidation. The frozen puree was 
shipped to a Northern baby food manu- 
facturer to be made into a finished baby 
food. 


Pineapple 

During the past few years, a consider- 
able quantity of pineapple has been 
frozen on a commercial basis. As local 
interest has recently been shown in the 
varietal suitability of the various pine- 
apples grown in this area for freezing, an 
investigation was undertaken to de- 
termine which of the locally grown pine- 
apple are best suited for freezing and 
which types of packs are best for each 
variety. 

The fruits used in this investigation 
included the Abachi, Smooth Cayenne, 
Red Spanish, Eleuthera, Natal Queen or 
Queen, and a group believed to be of the 
Hilo variety. The fruits were peeled, 
cored, and the flesh cut into small pieces 
or “tidbits.” Four types of packs were 
made from each variety: first, the plain 
or dry pack in which no sugar or syrup 
was added; second, the dry sugar pack 
in which one part by weight of sugar 
was mixed with four parts by weight of 
fruit; third, the syrup pack in which 
syrups of various percentages of sugar 
were poured over the fruit; and fourth, 
the blanched, syrup pack in which the 
pineapple ,was steam-blanched for 4 
minutes and cooled prior to the addition 
of the syrup. All of these samples were 
frozen and stored in moisture-vapor- 
proof containers. After approximately 
6 months storage at 0°, the samples were 
thawed and compared as to flavor, color, 
and texture. The results can be sum- 
marized briefly as follows: 

(1) PUiin Pack or Dry Pack, This 
type of pack was particularly well suited 
for fruits of the Natal variety, an excep- 
tionally sweet fruit. 

(2) Dry Sugar Pack. The dry sugar 
pack was found to be a convenient type 
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of pack for home freezing. The ratio of 
sugar to fruit can be decreased somewhat 
for the sweeter varieties. 

(3) Syrup Pack. It was found that 
samples prepared with 15 to 30 percent 
syrup were superior in flavor to those 
prepared with heavier sugar syrups. 

(4) Blanched, Sugar Pack. The 
blanched samples had a cooked flavor 
similar to the canned product and were 
not rated as highly by the judges as the 
unblanched samples. 

The flavor of products prepared from 
the Smooth Cayenne, Natal, Hilo, and 
Red Spanish were judged superior to 
those prepared from the Golden Abachi 
and the Eletithera varic^tujs. The natu- 
rally brighter color of the Smooth Cay- 
enne and the Natal were retained during 
freezing and were judged superior in 
this respect to the other varieties. Little 
diff(‘r(*nce was noted in the texture of 
the samples prepared from the various 
varieties of fniit. 

Further investigations are planned in 
an attempt to determine if some factor 
or factors other than inherent varietal 
differences may have been responsible 
for the poorer flavor of the Golden 
Abachi and the Eleuthera products. 

The above discussion has been con- 
fined to but a few of the tropical and 
subtropical fruits under investigation. 
Throughout each year as the various 
fruits mature, their freezing properties 


are being determined. Among the other 
fruits which have so far been frozen are 
the soursop, papaya, monstera, anti- 
desma, carambola, and a number of 
citrus fruits. 

Summary 

The foregoing paper summarized 
briefly some of the investigations com- 
pleted to date on the freezing of such 
tropical and subtropical fruits as the 
mango, avocado, lychee, barbados- 
cherry, guava, banana, and pineapple. 
It is evident from the above that many 
of these fruits are well adapted to freez- 
ing preservation. 
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PLANT INTRODUCTION AS A HOBBY 
IN PALM BEACH COUNTY 

Lawrence M. Simonson, M.D. the coastal section of Palm Reach 

Lantana County, I have been asked to write a 

paper on my hobby of raising new plants. 
As a contribution to the horticulture of and especially trees and usually fnnn 



280 


FLORIDA STATE HORTICULTURAL SOCIETY, 1948 


seed. Since I have lived here only since 
1945, many of my remarks and con- 
clusions may be rather premature, but 
ril do my best. 

Unusual trees are my especial hobby. 
From my earliest recollections, growing 
things have always interested me, but 1 
can look at other people’s hibiscus and 
coconut palms and enjoy theirs— 1 don’t 
have to own them. However, for a good 
many years, I have betm collecting plants 
and have gathered quite an assortment 
of unusual things, many from the Wash- 
ington Bureau of Foreign Plant Intro- 
duction for the past 20 years. Rare plants 
are not necessarily the most beautiful, 
but to a plant lover, rarity does create 
added interest. 

I have lived in Florida for over 30 
years, but most of that time in Polk 
County, where my location was too cold 
for many of the interesting tropical 
things I wanted to grow. I decided to 
move here, to Lantana, 6 months before 
Pearl Harbor, but the war prevented un- 
til 1944-1945, and many plants had to be 
kept in containers too long. As many as 
possible of my plant collection were 
brought over and most of them are doing 
very well, considering all conditions. 
There are no tombstones to mark the 
ones that have died— there would not be 
many. 

I chose my location here at Lantana 
because the temperature records seemed 
to show as much freedom from frost as 
any location in Florida that was not .sub- 
ject to ocean salt spray, and on my hill 
I have air drainage to afford an addi- 
tional protection on still, frosty nights. 
And from the native growth on my hill- 
top of slash pine, scrub oak, and dwarf 
palmetto palm (Sabal) over the yellow 
subsoil, it seemed that the soil was fairly 
good for southeast coastal Florida. The 


pH was around 5.5. Plants which do not 
thrive in the alkaline soils of Dade 
County might succeed here in Palm 
Beach County. So far, I have been well 
satisfied with my choice; of course, I 
know that frost is always freakish and 
anything can happen. I expect to stand 
a stove by my Barringtonia occasionally. 

For quick landscrape effect, one can 
purchase plenty of good and desirable 
plants. However, for my interest, I would 
rather raise them from seed, because how 
else can new species be gotten into the 
country, and, unless the plant is well 
known, commercial nurseries cannot af- 
ford to bother with them. This tak(\s 
time and patience after you have gotten 
the seed but it is much the most interest- 
ing way— how it sprouts— how its root 
system develops— and how the leaves 
change from juvenile to mature form, 
and of course, later the flowers and fruit. 
Each species has its own habit of de- 
velopment. I have been fortunate in be- 
ing able to obtain seeds from a numlx'r 
of different sources, many from Mr. E. 
A. Menninger of Stuart, who has a 
similar hobby as mine. Also a nmnber of 
other sources have kept me supplied 
with about all 1 have been able to take 
care of with rny amateur facilities and 
only my two hands for dependable help. 

Many tropical seeds lose their vitality 
very quickly, and hence there are many 
things that we do not yet have in this 
country. I hope that with the new air 
parcel post delivery these difficulties of 
getting viable seeds will be solved 
eventually. 

Reasonably fresh seeds brought in 
from Central and South America and 
from South Africa have germinated and 
grown pretty well. Also those from Aus- 
tralia have mostly started very well, 
though many of them are impossible 
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hc»rc because of their damping-off habits. 
A correspondent in New South Wales 
says that even there they usually dig the 
young wild plants in their native loca- 
tions and pot them up to get them estab- 
lished. This applies principally to the 
native Proteads, of which they have 
such a variety and some of which are 
N'crv beautiful. A few of that group are 
thriving here— Macadamia, Grevillea, 
and Stenocarpiis, but 1 have tried four 
or five others: Banksias, Telopeas, 
p]mbothrium, Lambertia, and Leucod- 
endron, and while they all sprouted well 
enough, they all damped-off after mak- 
ing 3 or 4 leaves at most. I am inclined 
to think that a Mycorhiza is necessary 
for them. 

I liave had a good number of varieties 
of seed from India and southeast Asia, 
mostly from a commercial seedsman in 
Darjeeling, but I hav(^ no way of know- 
ing how these seeds were handled before 
I received them. These are the ones 
which I have found most uncertain as to 
\ iability— many times none germinate, 
but occasionally one or two seeds do; 
seldom very many, unless they are very 
small seeds. Small seeds retain vitality 
longer than large ont^s. But these Indian 
seeds are the ones which I feel possess 
most interest for us here in Florida, be- 
cause they are apt to be plants which 
CJalifornia does not already have. If 
California has plants, we can get them 
from there, but things like the mango 
which require a warmer climate than 
C>alifornia possesses might do well here 
in Florida. 

As I said before, I like to watch how 
the different seeds vary in their de- 
velopment; how the taproot starts, be- 
cau.se that is going to be the foundation 
of the mature tree. So many of the plants 
I have received in the past 20 years 


from nurseries and from the plant in- 
troduction gardens have been kept in 
small containers so long that they can 
never make a good tree— the taproot is so 
coiled up and deformed. It is the habit 
of some species to make the root .system 
from that original radical. 

Other plants are not so set in their 
ways, or do not develop a taproot at all. 
A seedling lychee makes a very strong 
taproot at once with very little top for a 
year or more. No doubt air-layered plants 
form a taproot eventually. I have been 
especially interested in this behavior, be- 
cause for my deep dry sand it would 
seem to be especially important if the 
tree is to reach moisture. And for this 
reason, 1 try to watch the tendency of 
the roots by turning them out of their 
pots once in a while, and as soon as I see 
evidences of one root coiling round and 
'round the bottom of the pot, or coming 
through badly, I try to plant it out in its 
final location at once with the root going 
as straight down as possible, sometimes 
even tying the coiled root to a stick to 
insure its position. The stick and string 
will of course rot eventally. Of course, 
this makes for slower development be- 
cause it is much harder to care for the 
young plants scattered over a wide area 
than in the nursery, but eventually one 
will hav e a better tree. Many no doubt 
would grow faster on lower, moister 
land, but 1 use what I have, and results 
hav'e not been too unsatisfactory, and 1 
tliink I have (piite a numbcT of things 
that would not grow at all on wetter soil. 
You can add water, but you cannot al- 
ways take it away fast enough. 

Nlany of the seeds I hav e been trying 
are new in cultivation, having been col- 
lected in the wild, and even the collector 
who may or may not be a botanist may 
not know just what he has because it 
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may be a new species, or lie may not 
have been able to see the flowers when 
the seed was ripe. Or the native who 
brings him the seed has only some local 
name, which usually gives no more in- 
formation than “tree with yellow 
flowers,” for instance. So it is very much 
of a gamble, but to some that adds ni- 
terest. I recently had three lots of seed 
from Nyassa Land, East Africa, labeled 
three species of Bauhinia. All three are 
developing into Albizzias; I guess they 
are going to be. At least, there is always 
something new to watch for. 

Some of the more or less unusual 
young trees, other than those from the 
U. S. Bureau of Foreign Plant Introduc- 
tion, which are growing with fair promise 
on my hill are: 

Acacias— 7 or 8 of the Australian 
species. Hurricanes are bad for them. 
They do not flower well in Florida, but 
they are well worth growing for their 
beautiful foliage. 

Albizzia Coriaria, Stipulata and Zygia. 

Bauhinia— 5 or 6 species. 

Brexia Madagascariensis— Stands hur- 
ricanes well. 

Brownea Grandiceps and Macrophylia. 

Byrsonima Cotinifolia. 

Calliandra Anomala and Haematocep- 
hala. 

C^alophyllnm Antillanum and Calaba. 

Calycophylliim Candidissimum. 

Chrysophyllum Cainito. 

Clitoria Amazonica. 


(Jouroupita Guianensis. 

Cresentia Cnjcte. 

Dombeya, Bnrgesae, Elegans and 
Dregeana. 

Eucalyptus Ficifolia, Polyanthema and 
Pruinosa. 

Eugenia Ilookeriana and Malaccensis. 

Filicium Decipiens— This is one of my 
special favorites. MacMillan ranks it as 
one of the most ornamental trees of 
Ceylon. 

Ferdinandia Magnifica. 

Lonchocarpus— Three or four species. 

Lagerstroemia Thoi<lli and Turbinata 
—These are both good. Houarssi and 
Tomentosa are small but promising. 

Medinella Magnifica — Grows well 
enough, but should have more shelter 
from winds. 

Napoleona Imperialis— Was good until 
100 mile gale winds hit it. It will come 
back. 

Norantea Guianensis— A very beautiful 
vine, said to be. 

Nuxia Floribunda. 

Putranjiva Boxburglii— Seems especial- 
ly promising as a symmetrical tree. 

Tibouchina Granulosa. 

Triplaris Surinamensis. 

Vitex Altissima Alata. 

Before the 1947 hurricanes I had good 
specimens of Biitea Frondosa and 
Schizolobium Excelsum, but that wind 
was too much. There are a number of 
others, but as yet too young to list here. 



NOTES ON THE CHEN-TZE LYCHEE OF HENGHWA, 

FUKIEN, CHINA 


Lai-Yung Li and Chu-Ying Chou 
Department of Horticulture 
Fukien Christian University 
Foochow, China 

Lychec is indigenous to southeastern 
China. Its culture has already liecn estab- 
lished here for a long time (Ts"ai-Hsiang, 
1059; Groff, 1921; Li, 1946). Today it 
still is one of the most important com- 
mercial fruits of the country. Fukien and 
Kwangtung are the two most important 
lychee producing Provinces of China, 
and the two together yield the bulk of 
the lychee of commerce. Before World 
War II in 1937, Fukien alone had 
15,652 market-acres' in lychee and pro- 
duced 318,554 market piculs* (about 
35,114,557 lbs.) of the fruit in that same 
year (Statistical Division, Fukien Gov- 
ernment, 1946.) 

There are many important centers of 
lychee production in Kwangtung but the 
most important areas in Fukien are 
Henghwa, Choanchow, and Changchow, 
among which Henghwa is by far the 
most important. 

In the past, several attempts have 
been made to introduce the lychee to the 
United States of America. Of these, the 
ones made in 1903 and 1906 by the late 
Rev. W. N. Brewster, then a missionary 
in Henghwa, have proven most success- 
ful. As a result, the lychee in Florida is 
now called the Brewster lychee. Being 
a Ix'chec specialist. Professor G. W. Groff 
wanted to find out the real varietal name 


’A market acre equals 7175.91 sq. ft. 
*A market picul equals 110.23 lbs. 


of this so-called “Brewster” lychee. It 
was at the suggestion of Professor Groff 
tliat the authors visited Henghwa in 
July 1948, and the following notes gath- 
ered are recorded. 

In the absence of final proofs that the 
(Hien-tze of Henghwa is the Brewster 
lychee of Florida, it is thought best to 
include a brief description of the fiuit, a 
photograph and some notes on its com- 
position to form a basis for future com- 
parison with the Florida material. 
Ascorbic acid was determined by Ballen- 
tines method (1941). The determina- 
tions of carbohydrates and total acidity 
followed that of the official methods of 
analysis of the' A.O.A.C. (W. W. Skin- 
ner, personal conversation, 1940). 

Some Physical and Chemical 

ChARACIEIUSTICS of THE 

Chen-Tze Lychee 

Specimens for study were collected 
from the Kwanghwa Farm in Henghwa. 
Thirty fruits were used in th(* chemical 
and physical measurements and 10 fruits 
were preserved and kept in the museum 
collection of the Pomological Laboratoiy 
in Fukien Christian University. 

A brief description of the fruit is given 
here. Trees are usually planted along 
the canals or along the edge of rice fields, 
where they attain 25 to 45 feet in height 
or taller, depending on their ages. Above 
the ground, the trees form a dense head 
with dark green foliage. The individual 
leaflets are lanceolate in shape and acu- 
minate at the tip, short petioled, and 
of dark green hue. Fruits round to 
cordate in form with raised shoulders, 
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figure I {Li and Clhoii paper) CJien-tzc itjchec 
frotn Ilcn^^hwa, fukien. about one-four: h 
natural .size, showing one fruit on the left 
with the dark peel removed. Tuo seeds 
above, the lar^e seed very rare. 


oiit‘ of which is more prominently raised 
up than the other. The fruits measured 
8.62 to 4.25 cm longitudinally, and 8,22 
to 8.65 cm in cross section. The surface 
of the fruit is very rough with sharp 
points (Fig. 1). Th(? color of the fruit 
is purple red and the inner coating of 
the “skin” is characteristically pale red 
in color. The pulp is white, firm, and 
juicy with almost no rag, very sweet in 
taste. A very high percentage of the 
fruits is small-seeded. This v^arie'ty 
ripens its crop about the middle of July 
and is considered a high quality fruit. 

The laboratory measurements of some 
physical and chemical properties are 
tabulaU'd in Table 1. The figure for 
ascorbic acid content is slightly low in 
the above since the fniits collected on 
July 18 did not get analyzed until July 
21. During transit there are chances 
tor this acid to deteriorate. The physical 
and chemical data compared favourably 
with those given by Stahl (1985), who 
worked on lycliee material collected 
from Homestead, Florida. 


TABLE I 

SoMlil TinsiCAI, AND Cllt.MlCAI. Cll YKAClhlilS I K:s Ol’ llUu 

Ciii-:n-Tzi2 Lychek fkom IlEN(ai\> a, PTtkien 
{Based on a study of 30 fruits) 


PHYSICAL 


4’otiit wt. ol 80 


tiuils, gins ; 

518.00 

J\‘ii(.arp Ve> ; 

10.08 

Pulp Vv 

75.50 

ScH‘d : 

8.80 


CHEMICAL 


gms reducing sugar in 

100 gnis pulp: 

0.07 

gms in\crtc*d sugar in 

100 gins pulp: 

7.20 

mgs ascoihic acid in 

100 gms pulp: 

22.41 

gms total sugar in 

100 gins pulp: 

13.98 

total acidity in 

O.IN NaOH/10 cc juice: 

5.24 
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ADDITIONAL NOTES UPON THE HISTORY OF THE 
‘BREWSTER” LYCHEE 

THE LIFE OF TS AI HSIANG AND HIS RECORDS OF THE CHEN FAMILY 
PURPLE LYCHEE OF HENGHWA, FUKIEN, AND THE RELATIONSHIP 
OF THIS VARIETY TO ‘ BREWSTER” IN THE LIGHT OF THE 
LI AND CHOU PAPER 


G. WiuDMAN Groff 

Liugnan Vnivcrsitij Plant Exchange 
Laurel 

A new fruit industry for Florida, based 
upon the so-called ‘‘Brewster” lychee, 
now is being rapidly established by the 
large scale propagation of a plant intro- 
duction into the United States, believed 
to be that of inventory number 21204 of 
the Seed and Plant Introduction of the 
United States Department of Agricul- 
ture, from llenghwa district, Fukien 
Province, China. The plants under tliis 
number, secured by the Reverend Wil- 
liam N. Brewster, were brought into this 
country largely upon Mr. Brewster s own 
initiativ e. The Reverend Brewster, now 
deceased, and several members of his 
family long have been faithful mission- 
aries of the Methodist church in the 
interior district of Henghwa, Fukien, 
accessible through the port of Foochow. 

Henghwa has been renowned through- 
out China for nearly 9 centuries as the 


result of a famous lychee monograph 
written by Tsai Hsiang, a Fukien 
Chinese scholar, calligrapher, engineer, 
and government official. Fine penmen 
in C^hina emulate the artistic hand- 
writing of this great man. 

In 1918 a wealthy Chinese friend of 
mine invited me and Mrs. Groff, and Dr. 
and Mrs. Walter T. Swingle to dinner 
at his home in Canton. After dinner he 
laid a beautifully bound portfolio on the 
table where I was seated. This was a 
complete copv^ of the Li Chih the 
famous monograph of the lychee grown 
in Henghwa district, Fukien, consisting 
of the rubbings made from the famous 
stone monument erected in 1059 A.D. 
bv order of the Chinese Emperor to 
honor Ts ai Hsiang for his remarkable 
monograph. By order of the Emperor, 
the text of Ts’ai Hsiang’s monograph was 
cut, page by page, into the stone of the 
monument. 

A few weeks later Dr. Swingle secured 
in Peiping another copy of this rubbing. 
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and began a diligent search for all 
printed or manuscript copies of this work. 
He succeeded in obtaining many copies 
of the Li Chih P*u, but Michael J. Hag- 
gerty, an efficient translator working at 
the great Chinese collection of the 
Library of Congress, found that most 
copies of this work were more or less 
defective, sometimes incomplete, since 
the individual slabs of stone covered 
with inscriptions on the monument are 
not numbered. 

In 1926 Mr. Swingle was a United 
States Government delegate to the Third 
Pan Pacific Science Congress in Tokyo, 
and through the good offices of Dr. M. 
Shirai, a famous Japanese botanist, he 
secured a photographic copy of the first 
reprint of Li Chih F'u, printed in a very 
old authentic Sung edition (from a col- 
lection of reprints, the Po cKuan hsueh 
hai, dated 1228 A.D. ) in the great Im- 
pe*rial Household Library of Japan. Mr. 
Haggerty found this copy to be the only 
complete and correct copy in the Library 
of Congress. 

The monograph Li Chih P*ii is now 
receix ing world recognition, largely be- 
cause of the wider world dissemination 
of the lychee in culture, but also because 
this work has proven to be the earliest 
known horticultural monograph of the 
varieties of a fruit free. It was the model 
that inspired Han Yen-Chih in 1179 A.D. 
to write the first special treatise on the 
orange. English translations of both of 
these monographs have been made by 
Michael J. Haggerty, and are available 
through the Library of the Department 
of Agriculture in Washington. I include 
a brief resume of Ts'ai Hsiang’s work, 
based on Haggerty’s carefully revised 
translation, from my book, “The Lychee 
and Lungan,” p. 20: 

“Ts’ai Hsiang’s treatise on the lychee 


is divided into 7 distinct chapters. In 
the first of these chapters he treats of 
the extent of territory over which the 
lychee is grown and proclaims his zeal 
to place this fruit in the position it de- 
serves among the fruits of the world. He 
had artists draw pictures of the best 
varieties he had seen and these he classi- 
fied. In the second chapter he deals 
with the lychee in his native province, 
Fukien, and he says that though there 
are a thousand varieties and ten thou- 
sand trees, no other one can compare 
with the ‘Chen family purple lychee.’ He 
says of it, ‘When the Chen family are 
about to harvest their crop of lychee, 
they close all their gates or doors and 
people desiring to purchase the fruit 
must hand in their money through an 
aperture in the wall, receiving in return 
its equivalent in lychee fruit. For that 
which the purchaser was able to obtain 
he was thankful and considered himself 
lucky, nev er daring to argue whether the 
price was too much or too little.’ He 
then deals with the production and ex- 
port of the lychee and in the fourth chap- 
ter he considers its medicinal properties 
and speaks of the age of the tree and the 
excellent character of the wood. He 
does not ^ail to discuss the important 
fact of inability of the lychee to with- 
stand cold and to speak of its chief ene- 
mies. In the sixth chapter he deals with 
a few of th(^ many interesting methods 
of preserving the fruit which the Chinese 
used in those days and he tells of the 
cu.stom of sending the best fruit as 
tribute to the Emperor. In the last 
chapter he gives a comprehensive list of 
the varieties produced and discusses 
them in some detail.” 

Some day a highly appointed western 
horticultural commission should travel 
to Henghwa to more widely recognize 
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and honor Tsai Hsiang. Numerous ef- 
forts were made by me during my 
service in China to proceed into this 
north range lychee district of Henghwa 
in order to learn more regarding the life 
of Ts’ai Hsiang, to see the beautiful stone 
bridge which he designed and had built 
at his birthplace, and particularly to 
study the kinds of lychee still growing 
within that area, and the cultural 
methods followed. Pressure of other 
duties, even as late as 1946 while in 
United Nations Relief and Rehabilitation 
service, always made impossible this 
proposed trip. Upon my recjuest for- 
tunately in July 1948, Dr. Lai-yung Li, 
whom many of you will remember pleas- 
antly (when, as a PhD graduate of the 
Pennsylvania State College he visited 
Florida a few years ago), and Prof. 
Chou, his colleague at the Christian Uni- 
versity of Foochou, Fukien, have studied 

somewhat more intimately the lychee of 

✓ ^ 

Henghwa, particularly as related to the 
“Brewster" of Florida. Their paper, now 
and in years to come, will be read as an 
interesting portion of the history of the 
lychee in the Americas. 

The story of the introduction of the 
Chen-tze or “Brewster” lychee into the 
United States has never been told be- 
fore, and even now is not totally clarified 
by these papers. While preparing my 
work “The Lychee and Lungan,” pub- 
lished in 1921, I investigated as thor- 
oughly as possible at the time the Brews- 
t('r records in Washington. Apparently 
Mr. Brewster, as die result of his long 
residence in one of the few lychee pro- 
ducing areas of China, was so convinced 
of this fine fruit’s worth that he wished 
to see it growing within the borders of 
his own country. As concluded by Li 
and Chou, may we all be stimulated in 


the interesting history of Sino-American 
plant introductions by this report of the 
Chen-tze lychee. 

I recall that I was told in Washington 
that the first shipment of the Brewster 
lychee plants in 1903, upon arrival on 
the Pacific Coast, were confiscated by 
quarantine authorities, but upon instruc- 
tion from Washington they were turned 
over to Dr. David Fairchild’s division of 
Seed and Plant Introduction. Li and 
C'hou refer to two shipments of lychee 
from Henghwa to the United States by 
the Reverend Brewster, under the dates 
of 1903 and 1906. Plant inventories of 
the government report these introduc- 
tions as S.P.I. No. 10670-10673 for the 
first shipment, and S.P.I. No. 21204 for 
the second shipment, dated October 

1906. 

It is apparent that the interest of Mr. 
Brewster in lychee introduction into the 
United States definitely was between the 
years 1903 and 1906. Why liis interest 
lagged after the plants were taken over 
by the government is not yet revealed. 
Between July 1, 1907 and January 1908 
Mr. Brewster sent from Henghwa to Dr. 
Fairchilds office interesting data re- 
garding the culture of the lychee and the 
lungan. The photographs he submitted 
at that time were the first ever received 
by the government office showing the 
trees in bearing. Some of this data on 
the C^hen-tze or “Brewster” lychee is 
recorded under S.P.I. Nos. 10670-10673 
in the Bulletin of the Bureau of Plant 
Industry No. 97 (Inventory No. 11) 

1907, pp. 35-36; and S.P.I. No. 21204 in 
the Bulletin of the Bureau of Plant In- 
dustry No. 132 (Inventory No. 13) pp. 
140-141, 1908. 

Regarding the subsequent distribution 
of the Chen-tze or “Brewster” lychee, 
S.P.I. No. 21204 by the government, my 
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notes show that from 9-29-07 to 2-7-18 
plants were sent out from Washington 


as listed in Table I. 

TABLE I 

Area Plants Cooperators 

Sent To Whom Sent 

Florida 46 11 

California 12 6 

Hawaii 3 1 

Panama — 4 2 

Cuba 7 5 

Isle of Pines 5 3 

Trinidad .. 1 1 

Porto Rico _ - 6 3 

Costa Rico . 1 1 

Brazil 4 2 


Under Florida the 11 cooperators to 
whom plants were sent are the following: 

John B. Beach, West Palm Beach, 1 
plant. 

Edw. Gottfried, Miami, 1 plant. 

Plant Introduction Gardens, Miami, 7 
plants. 

George B. Cellon, Miami, 22 plants. 

Wm. J. Krome, Homestead, 2 plants. 

L. R. Nixon, Homestead, 2 plants. 

S. B. Bliss, Buena Vista, 3 plants. 

Dr. W. C. Richardson, Tampa, 3 
plants. 

W. S. Taylor, Tampa, 1 plant. 

Chas. T. Simpson, Little River, Miami, 
1 plant. 

Reasoner Bros., Oneco, 3 plants. 

Soil conditions in the Miami-Home- 
stead area are not as ideal as within 
Ridge and West Coast areas of Florida 
for the cultivation of the lychee, but if 
maintained in an acid soil condition 
when young by the application of muck 
from the Everglades or acid soil from 
some other source, when more mature 
and beginning to bear the trees are able 
to tolerate alkaline conditions to some 
extent. 


Reasoner Brothers, now the Royal 
Palm Nurseries, at Oneco, Florida; Mr. 
C. R. Tyson of DeSoto City, and Colonel 
Wm. R. Grove of Laurel, have been the 
chief contributors in further propagation 
of the Chen-tze or “Brewster” variety. 
We know further that numerous lychee 
trees have been fruited in California, 
where they have been planted on acid 
soil, and there are also areas of acid-clay 
soils in warm coastal regions in Cali- 
fornia which would support lychees well. 

The name “Chen” is a well-known 
C'hinese family name and this lychee 
long has been known as the “Chen family 
purple.” Mr. Wen-hsiin Chen, a Fukien 
student from Henghwa now at Gaines- 
ville, informs us that two trees, believed 
to be from the original planting, still sur- 
vive. He says that upon the monument 
which stands near them it is stated that 
they were planted during the Sung 
Dynasty, about 853 A. D. He reports 
that one of these trees is 5.89 feet in 
diameter and 75 feet high. 

Not only did Tai Hsiang reveal the 
virtues and cultural requirements of this 
fruit in his treatise of 1059, A. D., but 
from 11(K)-1126 A. D. a Sung dyna.sty 
emperor, Hui Tsuiig, is credited with 
having produced a famous painting of 
this fruit. That which is now believed 
to be this painting or a good copy of it 
was found by Dr. Walter T. Swingle in 
the Metropolitan Museum of Art in New 
York City, under the title in Chinese: 
“Chen Purple Lychee Embroidered 
Fragrant Bag.” 

A photographic reproduction of this 
painting appears as an attractive frontis- 
piece of my book, “The Lychee and the 
Lungan,” 1921, published by Orange 
Judd Co., N. Y. It also will be seen as 
Plate 12 in Dr. Walter T. Swingle’s chap- 
ter on “Our Agricultural Debt to Asia” 
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in Arthur E. Christy's “The Asian Legacy 
and American Life/’ published in 1945 
by the John Day Co., N. Y. 

It is reasonable to believe, in line with 
that recorded by Li and Chou, that Mr. 
Brewster in preparing plants for ship- 
ment to this country would choose this 
variety. Strangely he gives no varietal 
names in his information presented to the 
United States Department of Agricul- 
ture. Moreover the physical and chemi- 
cal data covering the Chen family purple 
as worked upon by Li and Chou, com- 
pares strikingly with that which we know 
regarding the “Brewster.” 

Li and Chou say that at least nine- 
tenths of the crop in Henghwa is com- 
posed of the Chen-t/.e lychee, which was 
undoubtc'diy the variety sent to America 
by Brewster. It is further significant to 
the development of the Chen-tze or 
“Brewster” lychee in Florida that Ts’ai 
Hsiang in his writings recorded as many 
as 12 forms of this variety or class known 
in Ht'nghwa as the Chen family purple. 

Quoting Ts’ai Hsiang: “The Chen-tze 
variety of lychee originated when the 
first m(anl)ers of the Chen family cleared 
tlu‘ land and <\stablished their home. The 


low-lying sections of this land were filled 
in and leveled off, after which the lychee 
trees were planted. Some say that the 
extraordinary fertility of this land is re- 
sponsible for the good quality of this 
variety. At present when other people 
obtain this seed and plant it. in a fertile 
place, they do not obtain such a good 
fruit.” Thereafter follow 11 other 
varietal names related to the Chen-tze, 
being color names, with brief descrip- 
tions of the merits or demerits of the re- 
spective types. 

The lychee is extremely variable in its 
fruit characters. Here in Florida we can 
expect new strains out of “Chen-tze” or 
“Brewster.” And the possibilities for 
lychee varieties by further explorations 
in C!]hina and cooperation with the 
(Chinese almost is endless. To extend 
the southern range of its culture in the 
Americas lychee studies should extend 
into .southern Kwangtung, Hainan, Indo- 
china, Siam, Burma, and India. For- 
tunately we now have in the Chen-tze 
lychee, largely through the interest and 
efforts of the late Reverend Brewster of 
Henghwa, one of the very best lychee 
varieties for a northern, subtropical 
range area, such as Florida. 


THE KARANDA AS A COMMERCIAL FRUIT 


David Sturrock 
West Palm Beach 

It is always interesting to watch the 
development of a new fruit being 
brought into commercial use. Many of 
the tropical fruits, especially the bush 
fruits, are still being propagated from 
seed. This is due to a lack of outstand- 
ing forms among these seedling plants as 


well as to a lack of commercial use for 
the fruits. 

This paper is given to draw attention 
to one of the.se miscellaneous tropical 
fruits that now appears to have commer- 
cial value. I refer to the Carissa caran- 
das, Linn, commonly known in its native 
country, India, as the Karanda. 

Early mention is made of the Karanda 
in several European horticultural papers 
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as an ornamental hothouse plant. Nichol- 
son's ‘The Illustrated Dictionary of Gar- 
dening” published in London in 1884 
describes the plant as— “FI. milky-white, 
Jasmine-like; corymbs terminal and 
axillary, few flowered. July Lvs. ovate, 
mucronate or elliptic, obtuse, glabrous; 
spines often two-forked. Sub-arboraceus. 
Ht. 15 ft. to 20 ft. India, 1790. (L.B.C. 
663 ( Loddiges C ) Botanical Cabinet, 
London. 1812-33. 20 vis.” In Bailey's 
“Standard Cyclopedia of Horticulture” 
the same general description is given. 
Mention, however, is made of the fact 
that the corolla is twisted to the left in 
the bud. This is a distinguishing feature 
as the corolla twists to the right in the 
true Carissa sp. Bailey also mentions the 
fruit as being the size of a cherry, red- 
dish in color and pleasantly flavored. 

In “Plant Foods of the Philippines” 
Wester describes two species: C. caran- 
das, the Karanda, “with roundish oblong 
black fniits of about the size of the 
ciruela but with dark red acid flesh;” the 
other small er-fruited one Carissa caran- 
das var. dulcis, the Penmkilla” is de- 
scribed as “egg-shaped or roundish fruits 
about the size of a small cherry, contain- 
ing a subacid juicy pulp of pleasant 
flavor.” Illu.stration is also given of the 
two forms which are readily recognized 
among our own plants as seedling varia- 
tions rather than distinct species. 

In our own experience with this fruit 
in south Florida there has been evident 
a great deal of variation; one batch of 
seedlings, of seed from a single plant, 
will produce a great variety of types in 
foliage, productivity, size, and quality 
of fruit. We had found it advisable to 
bring the plants to fruiting before offer- 
ing them for sale, due to a large percent- 
age of poor quality fruits of undesirable 


flavor among the seedlings. In general, 
the seedlings fall into two main types, 
the larger-sized acid fruit with 3-6 fruits 
in a cluster, and the smaller subacid type 
with 6-10 fruits in the cluster. The small 
subacid fruits are pleasant to eat out of 
hand, although most of them contain a 
latex that coats the lips. 

Until recently we have given no more 
than casual attention to the Karanda in 
our nursery work. We have used the 
fruit in our home for several years for 
jelly and as a fruit juice for punches, and 
for flavoring ice ere im and sherbets. It 
has been very difficult to propagate this 
plant asexually; tip cuttings do not strike 
roots readily nor were our efforts at 
ground or air-layering sufficiently suc- 
cessful for nursery work, especially with 
a casual fruit for home use not greatly 
in demand. 

During the past year two things have 
happened to give a different aspect to 
the situation. About a year ago we gave 
some of the juice to a soda fountain op- 
erator who became interested in it and 
has successfully worked it up into a >'ery 
good soda fountain syrup. There is now 
a demand for the Karanda flavor at this 
soda fountain but the supply is not yet 
up to the demand. The other thing that 
has happened to influence the value of 
this fruit is the use of plastic wrappings 
for air-layering. The Karanda is slow in 
forming roots but this method of marcot- 
ting now makes it possible to propagate 
selected high quality forms true to type. 
With a possible market for the juice and 
a successful method of propagation we 
are now in a position where selection of 
desirable fruiting forms of this plant be- 
comes essential. It is hoped that anyone 
with a high quality strain of this fruit 
will report it to the variety committee of 
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this Krome Memorial Institute, or to the 
Subtropical Experiment Station, for 
examination as a possible horticultural 
variety. 

The plant is slow to become estab- 
lished in the small size, but on becoming 
estal)lished, the growth is strong. The 
growth is spready with a tendency to 
produce long slender water sprouts from 
the base of the plant. For better fmiting 
it should be planted on well-drained soils 
that are inclined to be dry; on wet soils 
the vegetativ'e growth becomes very 
rank to the detriment of fruiting. 

The best fruit is borne on the slender 
mature twigs of the less vigorous 
branches. ('areful pruning will be 
necessary to restrict the strong water 
sjjrouts and to kt^ep the plant in work- 
able control. The plant is a straggly 
shrub and may be pruned as an indi- 
vidual bush or trained on a trellis or low 
wire fence as a vine. In either case, a 
pruning practice will have to be worked 
out in the event of commercial plantings. 

The fla\’or of this fruit is very agree- 
able. A larg(?r form of the subacid type, 
with a minimum of latex, could become 


valuable as a table fruit. In the mean- 
time it may be considered only as a fruit 
for processing. It is difficult to handle 
the juice expressed direct from the ripe 
fruit because of the latex present in the 
fruit. The juice must be extracted by 
boiling in order to separate the latex. 

The plant flowers heavily in spring 
and matures the main crop during the 
early summer. It continues fruiting 
spasmodically throughout the summer 
until late fall. It sometimes bears off- 
season fruits during a mild wet winter. 

In “The Food Plants of the Philip- 
pines” Wester gives the following analy- 
sis, or percentages, for the fruits of the 
two types: 

Karanda (large acid fruit) —Water 
83.17; Ash 0.78; Crude fiber 1.81; Protein 
0.66; Fat 4.63; Carbohydrates 0.51; Sugar 
7.35 Acidity as citric 2.09; Calories per 
kilo of food 753. 

Pcrunkilla (smaller subacid fruit)— 
Water 83.24 Ash 0.66; Cnide fiber 0.62; 
Protein 0.39; Fat 2.57; Starch trace; Car- 
bohydrates 0.94; Sugar 11.58; Calories 
per kilo of good 745. (1 kilo equals 

2M lbs.) 


PHYTOPHONA SEEDLING BLIGHT, A NEW DISEASE 
OF FLORIDA AVOCADOS 


Robert A. Conover 
Subtropical Experiment Station 
Homestead 

A new disease of Florida avocado 
seedlings was discovered in October 
1947, in a large commercial nursery near 
Princeton. Nearly all of approximately 
4,000 seedlings were attacked to some 
extent. The disease affected mainly the 
leaves but it also caused stem lesions 


which sometimes resulted in breaking of 
the stems. The plants were rendered 
unsuitable for grafting, and the scions 
of plants already grafted were attacked 
and frequently killed. The seedlings, 
grown from the seed of several varieties, 
showed no observable difference in re- 
action to the disease. 

The most conspicuous symptoms were 
present on matured leaves as large, ir- 
regular reddish-brown necrotic areas 
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tig. 1. Symptoms of Phytophthora seedling blight on avocado. 
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(Fig. 1) that appeared to enlarge most 
rapidly along the larger veins. Lesions 
on young leaves were darker in color 
and such leaves were frequently curled 
and twisted. The terminal bud of many 
seedlings was killed. Stem lesions, ob- 
served only on succulent stems, were 
elongate, sunken, and dark in color, oc- 
casionally cracked, and sometimes re- 
sulted in stem breaking and the death 
of the plant. Stem lesions appeared to 
result from the progress of the disease 
from the petioles into the stem. 
Diseased plants showed a marked ten- 
dency toward lateral branch production 
from axillary buds. 

Conidia of a Phtjtoplitlwra were found 
uniformly in the iKXTotic areas though 
not in abundance'. Isolations from the 
margins of the diseased areas resulted in 
pure culbircs of a Phytoplitliora identi- 
fied by Dr. C. M. Tucker, University of 
Missouri, as P, palmivora Butler. Coni- 
dia ol this fungus, obtained from cul- 
ture's, w('re atomized on uninjured leaves 
of sc'(‘dlings which were then covered 
with a belljar for 48 hours. Initial 
disease symptoms were presemt 48 hours 
after inoculation as water-soaked spots 
on the leaves. These were generally 
circular until a major vein was con- 
tacted; subsequent enlargement was 
most rapid along the veins. All stem 
lesions resulted from the growth of the 
fungus into the stem from the leaf. 
Symptoms, as seen in the nursery, were 
ejvident after 5 to 7 days. The fungus 
was readily recovered from these lesions. 
Control plants, treated similarly, re- 
mained healthy. 


A survey of the available literature 
disclosed only one record of the avocado 
being a host of this fungus. Tucker (1) 
listed the avocado as a host of P. palmi- 
vora in the Philippines and cited Rein- 
king ( 2 y as the authority. An examina- 
tion of Reinking’s publication revealed, 
however, that he did not identifv the 
species of Pht/tophthora involved, but 
merely stated that: “It resembles somc*- 
what the fungus that produces coconut 
bud rot, black rot of cacao and the rots 
of various other plants.” While Rein- 
king did not specifically identify the 
pathogen, his description and illustra- 
tion of ax'oeado seedling blight in the 
Philippines make it appear to be iden- 
tical with the disease herein described. 

The outbreak of this disease occurred 
during a period of heavy rainfall and 
high humidity. The disease became un- 
important with the advent of drier 
weather and the moving of the plants to 
the open from the slathouse. Raising 
the j)lants in the open and spacing them 
so us to promote rapid drying should 
help to minimize or perhaps avoid this 
disease. Fungicidal controls were not 
tested, but copper sprays might be ex- 
pected to provide some measure of pro- 
tection. 
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CONTROL OF SEVERAL SCALE INSECTS 
BY MEANS OF A NEW INSECTICIDE 


L, C. Kuitert 
University of Florida 
Gainesville 

Introduction, The nurseryman and 
home gardener can at last anticipate 
combating some of the scale insect pests 
with positive results. Recent preliminary 
investigations involving Parathion, a new 
organic insecticide, have given results 
which indicate that this is now within 
the realm of probability. Should some 
of the other organics fill in where Para- 
thion is weak or where it fails this will be 
an actuality— at least for most of the now 
known important pests. The initial tests 
wen' made August 12, 1948 in an at- 
tempt to explore the field of new insecti- 
cides for a more effective material to be 
used in controlling scale insects on 
woody ornamentals. The insc'cticide was 
used against the following scale in-sects: 
Florida wax scale, Ceroplastes floridetisis 
Comst., Florida red scale, Chrysom- 
pJialus aonidum (Linn.) and tessellated 
scale, Eucalymnatus tessellatus (Sign.). 
All of the tests were carried out in the 
University of Florida Horticultural Gar- 
dens. The tests on camellias and gar- 
denias were conducted with the coopera- 
tion of Mr. R. J. Wilmot, Assistant Horti- 
culturist, Florida Agricultural Experi- 
ment Station. 

Materials used. The sprayers used 
were ( 1 ) a Champion All-Purpose dou- 
ble action knapsack sprayer, and (2) a 
Dobbins 1 -quart continuous hand spray- 
er. The insecticide used was Parathion. 
The two formulations of the insecticide 


iLsed were (1) Experimental Imsecticide 
3422, 25 percent wettable powder, fur- 
nished by American Cyanamid Com- 
pany, and (2) Vapophos 15 percent wet- 
table powder furnished by California 
Spray-Chemical Corporation. The con- 
centrations used will be given under the 
individual tests. Hereinafter, when 25 
percent wettable powder is used, it is to 
be assumed that this refers to Experi- 
mental Insecticide 3422. Applications 
were made by the writer and it is felt 
that coverage was better than average. 

Effectiveness of Insecticides. In the 
fir.st test the insecticide was applied to 
4 holly trees infested with Florida wax 
scale. One of these trees also had a 
heavy infestation of Florida red scale 
while a second had a light infestation of 
tessellated scale. Application of 25 per- 
cent wettable powder, at the rate of 1 
pound per 1(K) gallons of water, was 
made on August 12, 1948. Examination 
of leaves brought into the laboratory 5 
days after treatment indicated complete 
control of this insect. It was also noticed 
that numerous scales had dropped off of 
the lca\es. Examination of the trees 
also having tessellated and Florida red 
scale infestations indicated complete 
control of the tessellated scale but only 
partial control of the Florida red scale. 

On August 19 a second test was made 
on 2 holly trees having heavy Florida 
wax and moderately heavy tessellated 
scale infestations. Most of the leaves on 
both trees were covered with sooty mold. 
Application was made at the rate of 1 
pound of 25 percent wettable powder 
per 1(X) gallons of water. Observations 
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one day later indicated that many Flor- 
ida wax scale specimens were already 
dead. It was also noted that numerous 
Florida wax scales had loosened and 
fallen off of the leaves. Many still 
present on the leaves had raised the 
posterior portion of the body away from 
the leaf while the mouth parts remained 
in the leaf tissue. Two days after appli- 
cation of the spray only an occasional 
live Florida wax scale was observed and 
these were always old scales found on 
the stems and branches. Observations 
made on the tessellated scale indicated 
10 percent dead scale prior to treatment 
and 94 percent dead scale 7 days after 
treatment. Complete control of adult 
females and crawlers resulted 18 days 
after application. This material does not 
appear to act as an ovicide, as eggs con- 
tinued to hatch and crawlers were pres- 
ent several days after treatment. 

A third series of tests was set up to de- 
termine the effectiveness of this spray 
against Florida red scale infesting 
camellias. Twelve plants were selected, 
9 plants having heavy infestations of 
Florida red scale and 3 plants having 
heavy tea scale infestations. In this 
series 3 plants were treated with 25 per- 
cent wettable powder at the rate of 2 
pounds per 100 gallons of water, 4 plants 
treated with 25 percent wettable powder 
at the rate of 1 pound per 100 gallons of 
water, and five plants treated with Vapo- 
phos 15 percent wettable powder at 
the rate of 1 pound per 100 gallons. 
Application of sprays was made on Sep- 
temlxjr 16, 1948. In the only test in- 
volving Vapophos worthy of , mention 
the action was slow on tea scale and 
almost ineffective against Florida red 
scale. The live count of tea scale made 
prior to treatment was 48 percent. The 


live count had been reduced to 42 per- 
cent 11 days after treatment and to 8 
percent 34 days after treatment. 

The results were also poor on the 
plants treated with 25 percent wettable 
powder used at the rate of 1 pound per 
100 gallons of water. Before treatment 
the count of tea scale was 60 percent 
living and 48 percent living 28 days 
after application. 

Observations made on the plants 
treated with 25 percent wettable powder 
at the rate of 2 pounds per 100 gallons 
of water indicated an appreciable reduc- 
tion in the number of live scales. Counts 
of Florida red scale on one plant treated 
at this rate showed 56 percent living 
prior to treatment, 12.5 percent 3 weeks, 
and 8 percent 4 weeks after application. 
On another plant the count of Florida 
red scale was 44 percent living before 
treatment, .76 percent 18 days after treat- 
ment (1 alive out of 130 examined) and 
13 percent 23 days after treatment. (The 
discrepancy in the number of living 
scales counted 18 and 23 days after treat- 
ment was probably due to poor sampling 
rather than an actual increase in live 
scale. Of the 15 li\ e scales counted 14 
were found underneath the larger old 
scales and I were completely protected by 
them.) At this concentration the spray 
was especially lethal to Florida red 
young female scales, immature male 
scales, and crawlers. It also acts as a 
good ovicide on this species. Dried-up 
eggs were frequently found beneath the 
female scale. In this same test the live 
adult female tea scale count was reduced 
from 30 percent prior to treatment to 6.9 
percent 24 days after treatment. 

The fourth series of tests was initiated 
on September 24, 1948. Application of 
the spray was made with a Dobbins 
l-quart capacity continuous sprayer to 
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determine the effectiveness of this 
method of application. Application of 
25 percent wettable powder at the rate 
of 1 pound per 100 gallons of water was 
made to 3 camellia plants having heavy 
Florida red and tea scale infestations. 
These plants were located in a lath 
house. Counts of tea scale were 71 per- 
cent living prior to treatment and 14 per- 
cent 17 days after treatment. The Flor- 
ida red scale count was 90 percent living 
prior to and 48 percent 21 days after 
treatment. Apparently good coverage 
of the lower surfaces of the leaves is very 
difficult to achieve with this type of 
sprayer. Also treated on this date with 
the same material and using the same 
sprayer were 8 potted gardenia plants. 
These plants were infested with white- 
fly, mealybug, tessellated scale, and 
Florida wax scale. The leaves and 
steams were also covered with sooty 
mold. The last observation indicated a 
complete cleanup of the pests and the 
plants were putting out considerable new 
growth. 

The last series of tests was set up to 
try to determine the effectiveness of 
Vapophos and 25 percent wettable pow- 
der against Florida red and tea scale on 
camellias grown in the lath shed. These 
materials were used at the rate of 1 
pound per 100 gallons of water. Neither 
concentration showed satisfactory con- 
trol of tea scale. The 15 percent material 
reduced the live scale from 68 to 24 per- 
cent while the 25 percent material re- 
duced the live scale from 73 to 17 per- 
cent. Both of these concentrations gave 
high reductions in the number of living 
immature tea scales. In considering the 
effectiveness of these materials against 
the adult females of Florida red scale, 
the higher concentration is superior; 


however, on 1 bush, having a 90 percent 
live scale infestation prior to treatment 
with Vapophos, complete kill was ob- 
tained in 2 weeks. The 25 percent 
material gave complete control of Flor- 
ida red scale on 1 plant in 10 days. 

Insecticide Phytotoxicity. No ap- 
parent plant injury resulted from the ap- 
plication of this insecticide in the formu- 
lations used to any of the plants. Men- 
tion should be made that very little new 
growth, which presumably would be 
most susceptible to insecticidal injury, 
was observed at the time of application. 

Discussion. From the studies made 
thus far it appears safe to apply this 
material at any time during the day or 
season without burning of plants or loss 
of effectiveness. The material is easy to 
work with and no harmful effects to the 
operator were noticed; however, the 
manufacturers' precautions were fol- 
lowed carefully. This material, like all 
others, requires thorough coverage to be 
effective. Many more experiments 
must be performed before the real value 
and limitations of this material will be 
known. 

Conclusions. Parathion 25 percent 
wettable powder used at the rate of 1 
pound per 100 gallons of water will give 
complete kill of Florida wax and tessel- 
lated scales infesting hollies and gar- 
denias with a single application. It also 
causes the Florida wax scales to loosen 
from the leaves so that they drop off. 

Tliis material used at the rate of 2 
pounds per 1(K) gallons of water gives a 
high percent of kill of Florida red scale 
adult females and complete kill of young 
female and immature male scales and 
crawlers. It also acts as an effective 
ovicide against this species of scale. 



THE HIBISCUS IN FLORIDA 


Norman A. IIeasoner 
Bradenton 

Outstanding among all the shrubs 
from the South Sea Islands and epito- 
mizing all their mystic charm and glori- 
ous brilliance of color and elegance of 
form is the hibiscus. It had been made 
the official flower of the territory of 
Hawaii and is fast becoming the domi- 
nant note of color in Florida gardens and 
the tropics around the world. Multi- 
tudinous in sizes, forms, and colors, it 
fascinates the professional gardener, the 
landscape architect, and the amateur 
alike, and yet it is so easy to grow that it 
is almost like a weed. 

Individual flowers of the hibiscus re- 
semble the hollyhock, .so well known in 
Northern gardens, and like it, belongs to 
the Mallow family. Unlike the holly- 
hock however, the hibiscus blooms are 
borne singly and a few at a time all over 
the plant rather than in a spike. During 
the coldest days of winter, there may be 
short periods when there will be few 
hibiscus flowers, but on the whole it 
might be said to be in bloom the entire 
y(*ar round. The flowers come in both 
single and double forms and almost all 
gradations in between. The colors 
range from pure white through all shades 
of pink and yellow and red down to 
almost black. Recent hybrids include 
lavender and purple shades, but no true 
blue flower has been developed as yet. 
Originally of one main color, the flowers 
in recent hybrids show all gradations and 
combinations of three or four colors at a 
time. Many have special markings in 
the throat which give those varieties a 


distinctive appearance. While mostly 
scentless, some of the newer varieties 
have a noticable fragrance and it is not 
unlikely that the enthusiastic hibiscus 
hybridizers may soon present us with a 
race of hibiscus of varying fragrances to 
match their beautiful forms and color. 

In the 188()s, which is about as far 
back as we have any records, there were 
only 8 or 10 varieties of hibiscus in 
Florida. These included such old, well- 
known sorts as the red and pink versi- 
color, peachblow, double pink, and dou- 
ble blood red. In 1895, Egbert N. Rea- 
soner brought in a single-flowered 
orange-salmon variety from Jamaica. 
Around 1900 H. B. Plant, the East Coast 
developer, is reputed to have introduced 
the Lutea variety, a single yellow with 
dark red eye from Hawaii. These were 
first planted on the grounds of the old 
Royal Palm Hotel in Miami, and it is 
said that he refused $25 per plant for the 
first few plants that were available. 

This, then, was about all the hibiscus 
that were available in Florida until 1913, 
in which year E. N. Reasoner sent out an 
assortment of some 12 or 15 varieties 
named after the heroines of Greek 
Mythology. The single salmon intro- 
duced in 1895 was renamed “Euterpe” 
in this list, and is so named today. Other 
varieties sent out at this time included 
“Venus,” “Psyche,” “Urania,” “Minerva,” 
“Terpsichore,” “Melpomone,” and others. 
Several introduced at that time have 
since been discarded because of poor 
growth, shy blooming, or other unde- 
sirable characteristics. The origin of 
these varieties is not definitely known at 
this time, but it is believed they were 
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seedlings raised by Mr. Reasoner from 
seed imported from Hawaii about 1908 
or 1909. As a boy, I remember two rows 
of seedling hibiscus growing in the 
field on the west side of our old property 
at Oneco and I believe these named 
varieties were selected as the best of this 
lot of seedlings. 

In the period from 1925-1930, George 
Anderson of Fort Lauderdale became 
very much interested in hibiscus, and 
through friendly connections in Hawaii, 
introduced a number of the varieties 
then current in Hawaii. By crossing 
these he raised many seedlings, some of 
which are among our better present-day 
varieties, such as “Florida Sunset,” “Old 
Gold,” “Neutrality,” “Eddie,” “Double 
Yellow 161,” and “Nan Patterson.” While 
an earlier double yellow had been origi- 
nated by J. J. McCann of Puiita Gorda, 
Anderson’s Double Yellow 161 was a 
l)(*tter grower and bloomer and more 
t‘asily propagated and so became the 
first really practieal double yellow to be 
widely disseminated. George Anderson 
will long be remembered for this contri- 
bution to Florida hibiscus, and, as this 
variety has never been named, there has 
been a recent movement to name it for 
him posthumou.sly. 

The single white variety with the pink 
style in the center, which is sometimes 
known as “Anderson’s Single White,” 
was not originated by him but was one 
of those brought in by him from Hawaii; 
the correct name being “Mrs. Ruth 
Wilcox” (named for the wife of the first 
director of the Hawaiian Experiment 
Station). The old double white which 
flushes pink in cool weather was also 
one of his introductions from Hawaii. 
George Anderson should also be given 
credit as the originator of a new type of 
hibiscus in which the single flowers have 


the addition of a few modified petaloids 
attached to the “style” in the center of 
the flower. His variety “Nan Patterson” 
is believed to be the first of this type. 

A little later than Mr. Anderson, Mr. 
James Hendry of the Everglades Nursery 
at Ft. Myers, Florida, became interested 
in hibiscus and began raising many seed- 
lings. One of his earliest was a two- 
toned reddish-orange and gold double- 
flowered variety which he named “Mrs. 
W. W. White,” but which is better 
known in the trade as “Talisman,” since 
it resembles the Talisman rose in color- 
ing. Mr. Hendry has many fine double 
yellow-flowered varieties to his credit, 
such as “No. 10,” “No. 40,” “No. Ill,” and 
“Betty Hendry.” His “No. 40” is perhaps 
the largest-flowered double yellow to 
date, and his “No. Ill” is perhaps the 
most fragrant yet originated. 

Perhaps Mr. Hendry’s greatest contri- 
bution to hibiscus culture, howev er, is his 
introduction of purple and lavender tints 
by crosses using pollen from Altheas 
(Hibiscus syriacus), “Myrna Loy” 
(Double Lavender) and “Dolores” 
(Double Purple) are the results of this 
work. His “NIahogany” is also a second 
generation cross from this parentage. 
“Stella Lykes” is a contribution to the 
petaloid group, and his “Y-11” is one of 
the strongest growing and most freely 
blooming of the single-flowered orange- 
yellow type. 

About this same time, when Anderson 
was sending out his seedlings and 
Hendry was just getting started, the U.S. 
Department of Agriculture did its best 
to aid hibiscus culture, sending out three 
different lots of hibiscus to its list of col- 
laborators. Most of these were varieties 
which had been introduced from Hawaii, 
but some were seedlings raised at Chap- 
man Field and at the Puerto Rican Ex- 
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perimeiit Station. Mr. T. B. McClelland, 
who was at Chapman Field at the time, 
was particularly interested in hybrids be- 
tween the common Chinese type (Hib, 
rosa-sinensis) and the so-called “Japa- 
nese” or ‘Tuchsia” type (Hih. schizo- 
petahis). The many finaif hybrids of this 
parentage available today are largely due 
to his interest. Among the better known 
varieties disseminated by the U.S. De- 
partment of Agriculture are the ‘‘Mrs. 
Earle Anthony,” the be.st known of the 
single yellows, and “Flamingo Plume,” 
a very free-flowering double variety with 
the coloring of flamingo plumage. 

Following the work of Anderson and 
Hendry, quite a number of others be- 
came interested in hibiscus culture and 
started making crosses and raising seed- 
lings. World War II delayed this prog- 
ress somewhat and only in the last year 
or two are some of these latest varieties 
iK'coming available. It is impossible to 
list all of these experimenters, but among 
the most prominent were Mr. Charles 
James and his sister, Mrs. McGee of 
Miami, who have such fine varieties to 
their credit as the “Charles James, Jr.,” 
“Van’s Delight,” “Debutante,” “Betty 
Shalk,” “George Neff,” “Lynn McGee,” 
and “Mary Kelly,” Mrs. Entwistle, also 
of Miami, has come out with such excel- 
lent varieties as the “Daisy Entwistle,” 
“Fleda Hughes,” and “Emmaline Lee.” 
Mr. Kuhl of South Miami, has brought 
out such excellent varieties as “Elizabeth 
Arden,” “Teddy Ruhl,” “Cavalier,” and 
“Senorita.” Many others in the Miami 
area and elsewhere are also producing 
seedlings and will doubtless bring out 
many more new varieties. 

With this number of varieties already 
in existence, believed to number prob- 
ably in excess of 500, and likely to be 
doubled in the next 2 or 3 years, it be- 


comes immediately apparent that some 
sort of central agency or clearinghouse 
is very badly needed to try to clarify 
discrepancies in present nomenclature 
and to act as an agency with which origi- 
nators can register the names and de- 
scriptions of their new varieties. There 
being no such agency in existence, your 
author has been attempting to fill this 
vacancy temporarily, but will gladly re- 
linquish the work to any qualified 
authority such as the University of 
Florida or the University of Miami, 
should they wish to take it up. In this 
work he has been ably assisted not only 
by all the above-named hybridizers but 
also by many others throughout the 
State, in Texas and California who have 
had an opportunity to compare hibiscus 
varieties in some quantity. Mr. W. B. 
Parnell of Miami, has been especially 
helpful and his splendid collection of 
varieties has been most useful in obtain- 
ing descriptions, as has also Mrs. Zapi- 
ain’s collection at the Valencia Gardens 
and Mr. Penney s, also in Miami. 

Names and descriptions are now on 
file for close fo 400 varieties, and it is 
hoped that early this coming summer this 
work shall have become sufficiently 
stabilized to allow the production of a 
mimeographed list of varieties with de- 
scriptions. As considerable work is 
necessary in the production of a bulletin 
of this sort, a nominal fee of $1 will be 
charged for these when ready. Much 
later, probably several years away, all 
this information should be published in 
book form with some colored illustra- 
tions, but this will depend on the interest 
shown in this work by the higher educa- 
tional authorities, or the creation of some 
sort of Hibiscus Society. 

In conclusion, it is well to remember 
that there are a great many very fine new 
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varieties of hibiscus now being origi- 
nated in Florida, and with the interest 
shown and the number of experimenters 
now raising seedlings, it is not at all un- 


likely that south Florida may soon be 
known as the leading center of hibiscus 
culture, rather than Hawaii, as at the 
present time. 


BROMELIADS IN FLORIDA HORTICULTURE 


Mulfohd B. Foster 
Orlando 

The cultivation of plants for orna- 
mental horticulture is followed on the 
premise that beauty is a necessity in your 
life and mine. Horticulturally brome- 
liads have been developing, and in Flor- 
ida they can provide a very pertinent 
addition to our gardens, creating more 
plant interest and decorative value than 
many other previous additions to the 
Florida scene. 

Bromeliads in Florida are a natural. 
And in considering bromeliads for Flor- 
ida horticulture first of all we must be 
aware that they are already here in the 
species of Tillandsia usneoides, (the 
ubiquitous Spanish Moss); in Tillandsia 
utriculata (the “Fountain Plant”), vicin- 
ity Vero and Merritt Island; in Tillandsia 
tcntiifolia of southern Florida; in the Til- 
landsia fasciculata (Cardinal Plant), 
dense in the cypress swamps around 
Kissimmee; and in Tillandsia recurvata 
(Ball Moss), noticeable in trees along 
with the Spanish Moss and prominent on 
telephone wires all over Florida. Just 
why they seem so happy on telephone 
wires would afford a very interesting 
study. 

ThcTC' are ten other bromeliads less 
conspicuous in Florida. All but three of 
the seventeen bromeliads native to the 
United States are growing in Florida. 
While other States, Texas, Louisiana, 


the Carolinas, and even the southern 
section of Virginia can claim some 
bromelaids, Florida can boast fifteen 
natixe species, twelve tillandsias, one 
guzmania and two catopsis. This af- 
firms the fact that bromeliads like it 
here and therefore conditions are favor- 
able to the introduction of others from 
afar. 

If the bromeliads had not had to de- 
pend almost entirely on the wind for 
distribution we might have had still 
more species here in Florida. The ones 
we have, no doubt, came by way of 
Cuba and Mexico, as our native bromo- 
liads are also found in these Caribbean 
countries. We might say that many 
centuries ago these air-fed, air-domiciled, 
air-borne seed plants established the 
first air communications between this 
country and our Latin American neigh- 
bors. Man who feels that he has ad- 
vanced so considerably in the air needs 
only to study the ages old history of air- 
minded plants. 

The bromeliads which have already 
traveled on their own as well as the ones 
which have traveled in the stomachs of 
beast and bird are now coming into 
Florida as introductions to horticulture 
by the man made air routes. 

The native members of this great 
family (commonly known as the pine- 
apple family) here in Florida are all 
epiphytes creating, thus, their own 
natural tree garden. You can see these 
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tree gardens wlien you travel from Or- 
lando to Kissimmee or Holopaw; when 
you go to Melbourne or Vero; when you 
cross the Tamiami Trail or explore in 
the Royal Palm Park, or even in any 
native hammock. Thus the feature of 
an air garden already being established 
naturally, encourages the garden builder 
to go ahead and make a tree garden on 
the oaks or palms in his own yard using 
not only the natives but the horticul- 
turally introduced exotics. Good gar- 
dening means, in one respect, doing what 
nature has already done especially in 
general planting utilizing native material 
wherever possible. So, in planning a 
tree garden for the home owner we 
always try to include some of our hardy 
native species, the Tillandsias or wild 
pines as they are sometimes called. 

While man likes the little pat on his 
mental ego as being original we doubt 
very much if he ever is, rather he simply 
rediscovers and reapplies the features 
and principles which are inherent to 
everything throughout nature. So, 
while air gardens might be something 
new to many people, Floridians can 
point out to visitors our well established 
air gardens where not only bromeliads 
flourish but also epiphytic members of 
other families such as orchids, cacti, 
pipers, and ferns. 

It is interesting to note that the native 
bromeliads in Florida occur on nine dif- 
ferent species of conifers, those being 
five species of pines, two of cypress 
(Taxodium) on one white cedar and 
on one red cedar. Of course, the rough 
bark and great spreading branches of the 
live oak make this tree an ideal host for 
the air plants. 

The tree gardens of Florida, however, 
are but a sample of tree gardens that 
exist in the Americas. In the Americas 


south we have seen as many as 5,()(X) air 
plants living in one tree and although 
crowded, evidently quite happy. There 
seemed to be no evidence that the tree 
was burdened or imposed upon, rather it 
was adorned, apparently enjoying being 
host to harmless epiphytes rather than 
the harmful parasites. 

In using bromeliads in Florida garden 
designs we have not limited our use of 
them to the air or tree garden. This 
versatile family has produced members 
which can be utilized in the rock garden, 
in the cactus garden, in the sheltered 
garden, on the seasliore, and on the 
patio. These, of course, are the species 
which have been introduced from the 
other American countries; except for one 
species, the bromeliads do not grow 
outside of the South, Central, and North 
American countries. 

There are already a number of exotic 
bromeliads in Florida horticulture; these 
came into Florida by way of Europe 
where years ago they were choice house 
and conservatory plants. 

No doubt the early introductions of 
bromeliads into Florida came tlirough 
the enthusiasm and appreciation of them 
by Dr. Henry Nehrling, Mr. Theodore 
Mead and Reasoner Brothers, all of 
whom had outstanding collections of 
bromeliads at one time which they re- 
ceived mostly from the European collec- 
tions of bromeliads. You may have read 
the exuberant writings of Dr. Nehrling 
on this great family of plants. Florida, 
even now, 20 years since, remains host to 
the introduction of many new brome- 
liads; Florida now has one of the world's 
outstanding collections. From this collec- 
tion bromeliads are being dispersed and 
sent to many other countries not only to 
bolster and renew the old collections 
but to distribute the new species that 
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have been discovered in the past few 
years. 

There is one exotic bromeliad which 
came originally from Brazil which has 
already adapted itself to Florida gar- 
dens, and so much so that you might say 
it is common. It reproduces rapidly in 
our loose sandy soil; it also loves climb- 
ing up an oak tree; grows well in any 
area of thick leaf mold, or can do just 
as well in a pot. If you see no other 
bromeliad you will see this one. It is a 
BiUhergia ptjramidaliSy having a plain 
green leaf-tube which sends forth a 
brilliant torch-like head of flowers late 
in the summer. 

Aechmea hracteata, an introduced ex- 
otic, while not so common a bromeliad 
as the Billhergia ptjramidaliSy is never- 
theless becoming distributed around 
Florida gardens. It is a native of the 
C^aribbean area and so should be at home 
in Florida gardens. It stands our frosts 
of Central and South Florida very well. 
It produces hea\y succulent leaves with 
big teeth, the plant sometimes becoming 
5 or 6 li‘et high. In the spring a tall 
spike of brilliant red bracts and berries 
is produced which remains in full color 
lor as long as 6 months. It is an epiphyte 
but adapts itself in porous soil very well. 

Tlie Aechmea miniata discolor, intro- 
duced many years ago, while not quite 
as well known as either the Aechmea 
hracteata or the Billhergia pyramidalis 
is nevertheless, around in many collec- 
tions throughout the State. It is the 
first bromeliad that started my collection 
20 years ago. Its beautiful satin-green 
leaves on the topside and the soft maroon 
underside make it a most pleasing plant. 
The long 3- to 4-month sustained bloom 
of brilliant red berries with blue petals 
give it an added charm that few plants 
have. 


A third bromeliad which has already 
been in Florida horticulture a long time 
is the Brornelia serra, a large, sticky ter- 
restrial which resembles the pineapple 
plant and even produces a cluster of 
fruits with a pineapple flavor. This 
bizarre looking plant is quite a sight in 
bloom. The center leaves turn brilliant 
flame-scarlet and out from them a great 
white cylindrical flower head, containing 
rt^d bracts which cover maroon flowers, 
emerges gradually over a period of con- 
siderable time. No one can cease to 
thrill over this glorious display. 

In our travels in South and Central 
America searching for new bromeliads 
for introduction into horticulture, we 
have found a bromeliad adaptable to 
almost every Florida condition. 

For example: For our mangrove 
swamps there an* beautiful Porteas, a 
genus of the bromeliads which produces 
showy flower stalks; these thrive in 
lhazil on the roots and trunks of the 
mangroves. Perhaps you have been 
confronted with the problems which a 
mangrove forest present. Let this prob- 
lem l)e an opportunity for making an 
usual garden by establishing the large 
rosettes of the Porteas on the multiple- 
rooted mangroves. These Porte?as are 
also quite adaptable to other parts of 
the garden. 

We have found and introduced into 
Florida tlie gorgeous genus of Quesnelia 
whose species (fuesneliana grows right 
down to the sand dunes of the beach 
front in Brazil. This large rosette of 
light green leaves produces a great 
watermelon-pink torch for a flower stalk 
creating a glorious sight down the beach. 

One of the smaller types, Aechmea 
nudicaulis, can take the heat, drouth, and 
tough conditions of the littoral or the 
first line of growth back of the actual 
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beach. This bromeliad along with 
others will undoubtedly become a fa« 
rniliar plant personality among our intro- 
duced seaside planting as the years go 
along. 

Numerous genera of this versatile 
family grow as epiphytes in the moisture- 
laden cloud or rain forests of Colombia, 
Mexico, Brazil, Ecuador, Dutch Guiana, 
Honduras, Costa Rica, to mention only 
a few countries whose bromeliads have 
found and can find favorable new 
habitation in the moist jungles, either 
natural or man-created of Florida. Two 
members in the genera Catopsis and 
Guzmania are already growing here in 
the State down on the lower tip of the 
Florida peninsula. They like excessive 
moisture and dark shade. Other mem- 
bers in these genera could make inter- 
esting additions to the wild or natural- 
ized gardens of Florida. 

A large number of terrestrial brome- 
liads are growing on or among rocks in 
their native haunts in Brazil, Peru, Chile, 
and elsewhere in the Americas. So, as 
introduced exotics, we have bromeliads 
in the genera of Dyckia, Hechtia, En- 
cholirium, Bromelia, Neoglaziovia. Or- 
thophytum, and Aananas which make 
excellent rock garden plants. These are 
gradually being introduced and propa- 
gated for the “new look” in rock gardens. 
A number of Dyckias have already been 
in cultivation and general distribution 
for a number of years, but there are 
many more, even more attractive, to be 
made known to the rock garden fancier. 
The other genera named are unfortun- 
ately very much less known but hold 
much interest for the courageous gar- 
dener who will risk something new. They 
not only have interesting and tough 
foliage but brilliant spikes of flowers of 
endless variety and color. 


Two excellent rock garden bromeliads 
have proven to be in the genus 
Neoregclia, N. spectabilis (Painted 
Fingernail) and N. niarmorata (Marble 
Plant ) and hybrids of these. Their 
leaves become very red in full sun and 
their wire-like roots fasten themselves 
eagerly on the porus rocks of either 
coquina or limestone. The Neoregelias 
are more of an epiphytic type of brome- 
liad but they have adapted themselves 
so remarkably well in our own rock 
garden and others of central and south 
Florida that now w^ are recommending 
thc'in as a colorful, novel addition to 
home-made rock gardens. 

Not to be forgotten are the Pitcairnias, 
a terrestrial leafy bromeliad which can 
be happy in the shaded garden either 
among rocks or near a pool. A number 
of the species remind one of tufts of 
grass such as Pitcairnia flammea until 
they produce* their brilliant red tubular 
flowers on a branched spike which in 
.some species continues to bloom for 2 
months, such as P. corallina. 

Why don’t we have all of these recom- 
mended bromeliads now in Florida gar- 
dens? Well— some of them are like cen- 
tury plants to dig and to pack when 
collecting them in South America, so only 
a few are taken. Those few are badly 
damaged in transit and quarantine upon 
entering this country, it takes a year or 
so for them to make the adjustment to 
our side of the equator, and propagation 
is not fast. In other words, plant intro- 
duction is a slow process. 

Bromeliads used as patio or house 
plants in Florida have few rivals in 
decorative plant form because of their 
brilliantly colorful flower spikes, their 
splendid leaves, and because of the 
minimum care required. 

On the patio for either sun or shade 
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there are several choice bromeliads 
awaiting placement. With a reasonable 
amount of rain or watering they ask for 
no other care. These bromeliads can 
be selected from the genera Aechmea, 
Q u e s n e 1 i a, Billbergia, Neoregelia, 
l3yckia, Hohenbergia. 

In the home the Aechmeas, Nidu- 
lariums, Neoregelias, Billbergias, and 
Cryptanthus make unusually successful 
indoor plants because of their charac- 
teristic adaptability and from a decora- 
tive standpoint, because of their highly 
colored foliage with their brilliant and 
long-lasting flower stems. Bromeliads 
lend themselves admirably to certain 
color schemes of the home, also to 
formal and informal furnishings. And 
for the busy housewife their need for 
only a minimum amount of care is always 
a desirable quality. 

Looking on the economic side we find 
that there are just two outstanding 
species of bromeliads which are used 
commercially in Florida, the pineapple 
from Brazil and the Spanish Mos.s so 
prolific over this State as well as in 
other States and other countries. This 
“moss” has been successfully gathered, 
dried, and cleaned with a resultant fiber 
that makes excellent upholstery fiber 
now used extensively in airplanes, furni- 
ture, and automobiles. This manufac- 
turing is being carried on near Jackson- 
ville and Ocala, as well as in a number 
out-of-State locations. 

Another large scale use of the Spanish 
Moss which we all are acquainted with, 
is its use as shade over plant beds. In- 
stead of an expensive lath house Span- 
ish Moss draped on chicken wire serves 
as a relatively inexpensive shade house. 

Pineapples, the best known bromeliad, 
at one time were grown commercially on 
a much grander scale in Florida than 


now, and what the future holds for 
Florida pineapples depends on research 
into better growing requirements pecu- 
liar to Florida. 

There are other members of this 
family which have commercial potenti- 
alities but whether or not they will be 
developed here in the State remains to 
be seen. Undoubtedly the Florida 
climate is favorable, but the soil condi- 
tions are so dissimilar to the indigenous 
spots where the commercially potential 
bromeliads grow natively that there 
must be considerable research done to 
bring these plants into successful pro- 
duction. 

Excluding the pineapple productions 
of Cuba and Hawaii, Brazil has possibly 
gone further in a commercial develop- 
ment of this family than any other couii' 
try with their Neo^laziovia variegata, a 
tough whip-like bromeliad which pro- 
duces an excellent fiber, finer and more 
durable than linen. This has become 
a very productive industry in north 
Brazil in the states of Bahia Pernam- 
buco, and Paraiba. 

The bromeliads yield another excellent 
fiber plant in Aechmea magdalena which 
is utilized extensively by the Indians in 
Mexico and Colombia for twine and 
rope. So far as we know it has not been 
industrialized but holds considerable 
potentiality, and, undoubtedly could be 
more favorably adjusted to our Florida 
soil than the Neoglaziovia. 

Generally speaking, the versatile 
bromeliads have already given Florida 
a most interesting native flora; they have 
added by their introduced species an 
unusually different decorative value for 
the home garden, and hold within the 52 
genera varied commercial potentialities 
whenever they can be adapted to 
Florida conditions. 



WITCHES BROOM OF OLEANDER 


Erdman West 
Mycologist 

Florida Agricultural Experiment Station 

The common oleander Nerium olean- 
der L. ) is a widely grown ornamental in 
private and civic plantings in Florida. 
It has gained this popularity because it 
makes vigorous growth under a variety 
of soil and moisture conditions, has a 
pleasing range of color in the flowers 
and is affected by few serious troubles. 
The most serious fungous disease of 
oleander in Florida is called ‘‘witches 
broom.” 

Symptoms of Witches Broom 

The outstanding characteristic of 
witches broom disease is the abnormal 
branching of the oleander stems. 
Healthy young stems rise from the 
crown, straight or slightly curved and 
without branches except near the top. 
Older stems or trunks may bear several 
upright branches, usually scattered along 
the main stem. Shrubs affected by the 
witches broom disease bear one to many 
rosettes or dense clumps of small slen- 
der branches 10 to 18 inches in length. 
They always occur at a node or joint on 
the stem. These dense clusters of small 
branches vaguely resemble a broom, 
hence the common name “witches 
broom” disease. The brooms are usually 
attached to one side of the stem although 
they may extend all the way around it. 
Without exception they occur on wood 
6 months or more old. On small stems 
there may be only 2 or 3 of the slender 
twigs in the broom but in most cases 
they number over 20, Rarely a broom 
may consist of more than 50 shoots. 


The individual stems on the broom 
are unbranched and curve upward from 
a common base so that the cluster ap- 
pears quite dense. The twigs in a broom 
never bear flowers. The brooms may 
occur anywhere along a stem from near 
the top of the bush to the base near 
the ground line. Some swelling of the 
stem is evident at the point of attach- 
ment. In cases of long standing almost 
every stem will show this multiple 
branching near the base and the lower 
part of the clump will be a mass of 
weak slender stems. The top of such 
a bush will never appear vigorous and 
healthy and no flowers will ever be 
produced. 

If the brooms arc left undisturbed 
they will die in a few months after for- 
mation. First the slender twigs lose 
their leaves then shrivel and become 
dark brown or black in color. 

DiSTRTBUTrON OF WiTCIIES BrOOM 

Witches broom of oleander has been 
reported only from Florida. In this 
State it has been found as far north as 
Ormond on the East Coast and Clear- 
water on the West Coast. In the South 
its range extends as far as oleanders are 
grown. The disease appears to be much 
more common and severe within a few 
miles of the coast but it occurs occa- 
sionally in some of the inland counties. 
Specimens have been seen from Palatka, 
Leesburg, and two localities in the ridge 
section, Lake Placid and Sebring. 

A kind of witches broom of oleander, 
caused by a virus, is being investigated 
in California but there is no published 
information on it at present. It seems 
quite distinct from the Florida disease. 


1948 


( 308 ) 



WEST: WITCHES BROOM 


309 


Cause of the Disease 

The cause of witches broom on olean- 
der in Florida is a fungus (Sphaeropsis 
sp.). It obtains eiitrance at a node and 
grows into the tissues stimulating the 
formation of an abnormal number of 
vegetative buds (multiple buds) many 
of which develop into slender twigs. All 
the tissues remain green and succulent 
while this formation is developing and 
there is no outward indication that any 
organism is involved. As soon as the 
twigs begin to die and turn brown 
numerous small pustules begin to de- 
velop, especially near the bases of the 
twigs. By the time the twigs are com- 
pU^tely dead, these pustules are mature, 
black, and exuding thread-like masses 
of black microscopic spores. These 
spores are distributed to other parts of 
the plant or to other plants by rain, 
wind, and perhaps on the feet of birds 
or the hands of man if healthy plants 
are touched after handling the dead 
brooms. Rain washes the spores down 
the* stems to their bases where the 
brooms in the crown of the plant are 
initiated. 

Although there is no outward indica- 
tion of a fungus on the green twigs of 
the witches broom, tlu* causal organism 
can be isolated readily in the laboratory 
by planting tiny bits of the diseased 
tissue on sR'rile culture media. Frag- 
ments of the fungous growth from the 
culture media promptly produce the 
disease when inoculated in slight 
wounds on healthy stems. Brooms are 
produced if the inoculation is made very 
near or at the node. Inoculations be- 
tween the nodes causes a slight swelling 
of the stem and later a dead area of 
bark on which is produced a great num- 
ber of pycnidia, as the spore-bearing 
structures of the fungus arc called. Ap- 


parently the fungus is not able to spread 
very far up or down through the olean- 
der stem tissue because these inocula- 
tions never produce brooms on the nodes 
above or below the point of inoculation. 
One such inoculation was observed in 
the greenhouse for three seasons with- 
out brooms developing on the stem 
bearing the canker. These dead spots 
or cankers in the bark nevertheless pro- 
duce many spores capable of spreading 
the infection. 

Control Measures 

Witches broom of oleander is not 
easily controlled, especially in old plant- 
ings where the disease is long standing. 
Individual brooms can be eliminated by 
pruning, cuting off the broom a joint 
below the point of infection. If this is 
doiK^ while the twigs are green, spread 
of the disease from this particular broom 
is eliminated because no spores are slied 
until after the broom dies. All primings 
of this sort should be burned because the 
fungus can continue to grow and mature 
spores even after the broom is removed 
from the plant, especially during rainv 
weather. Close watch should be kept 
over affected bushes and all brooms rt*- 
inoved as soon as they can be recog- 
nized. If many brooms are rt'moved 
and especially if any of them are dead 
and shedding spores, a good copper-con- 
taining fungicidal spray should follow to 
kill any spores lying on the surface of the 
plant. This procedure is satisfactory 
only if there are no other infected 
bushes near by from which lu'w infec- 
tions may arise. 

In cases where the infection has 
spread to the bases of the stems of a 
clump it is impossible to remove all the 
infected material by pruning. Such 
plants should be dug up and destroyed. 



310 


FLORIDA STATE HORTICULTURAL SOCIETY, 1948 


Spraying alone will not eradicate the been removed. In other words, the con- 
disease. Setting young healthy plants trol of oleander witches broom disease is 
in the same area is a fruitless endeavor a community project in which all owners 
until all infections in the vicinity have of diseased plants must cooperate. 
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EXHIBIT “A” 

FLORIDA STATE HORTICULTURAL SOCIETY 
Leo H. Wilson, Treasurer 
Sarasota 
Balance Sheet 
October 25, 1948 

ASSETS 

GENERAL FUND ASSETS: 

Petty Cash Fund . . - $ 7.00 

Checking Account— Palmer National Bank & Trust Company 551.00 


Total General Fund Assets - . . _ . - .$ .558.00 

RNDOWMENT FUND ASSETS: 

Savings Account— Palmer National Bank & 'IVust Company $ 258.02 
United States Savings Bonds, Series F 
( per Schedule 1 ) : 

Maturity Value $11,025.00 

Cost $8,158.50 

Accrued Interest to 10/25/48 209.70 


H(‘dc‘mption V^ahus 10/25/48 8,868.20 


Total ICndowment Fund Assets 8,621.22 

TOTAL AS.SETS . $9,179.22 


LIABILITIES AND SURPLUS 

Liabilities _ _ $ -0- 

GENERAL FUND SURPLUS: 

Balance, as at 10/22/47 . . . $1,630.22 

Less Excess of Disburserntmts over Reenupts 
for Period 10/22/47 to 10/25/48 (per 

(Exhibit B) 1,072.22 

Balance, 10/25/48 - 558.00 

ENDOWMENT FUND SURPLUS: 

Balance, tis at 10/22/47 ^ .... $8,429.74 

Plus Increases for Period 10/22/47 to 10/22/48: 

Cash Receipts (per Exhibit B) . $100.88 

Increa.se in Redemption Value of 

U. S. Savings Bonds during Perio<l 90.60 191.48 

Balance, 10/25/48 8,621.22 

TOTAL LIABILITIES AND SURPLUS $9,179.22 
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RESOLUTIONS 


Whereas, the orderly production and 
marketing of Florida Citrus, vegetables, 
cattle, field crops, honey, and flowers re- 
quires that producers and shippers have 
currently available to them more ac- 
curate information as to probable pro- 
duction and crop conditions; and 

Whereas, the Florida State Horticul- 
tural Society recognizes the necessity for 
placing in the hands of producers and 
shippers current facts as to crop pro- 
duction and condition that will enable 
them to deal more advantageously with 
those who purchase these agricultural 
products; and 

Whereas, the funds and personnel of 
the Federal State Crop Reporting Service 
are insufficient to permit this type of 
information to be assembled, compiled 
and distributed in time to aid the pro- 
ducer and shipper in making intelligent 
decisions that will help to avert periodic 
over and under supplying of the Nation's 
markets, to the detriment of the pro- 
ducer; 

Therefore be it resolved by the Florida 
State Horticultural Society that: 

1. The legislature of the State of 
Florida be urged and requested to ap- 
propriate from its general revenue fund 
the sum of $50,000 annually, supple- 
menting the funds already provided by 
the Federal and State governments, in 
order that the Crop Reporting Service 
may be enabled to assemble and compile 
the current information so essential to 
orderly production and marketing; and 

2. That the Florida Agricultural 
Council be asked to join with this Society 
in sponsoring the enactment of the de- 
sired legislation. 


Whereas, budwood from apparently 
healthy trees can carry the dread 
Tristiza and Quick Decline disease, and 

Whereas, there are probably other 
virus diseases that can be carried in the 
same manner, which would entail 
calamitous loss to the citrus industry of 
Florida, 

Therefore be it resolved, that each 
member of the Florida State Horticul- 
tural Society should cooperate with the 
State Plant Board and the Bureau of 
Entomology and Plant Quarantine, in 
seeing that living plants or parts thereof 
are not illegally brought into this State 
from points without. 

Whereas, the operations of various 
parts of the University of Florida are of 
greatest importance to all horticulturists 
in this State, and 

Whereas, the enrollment has increased 
250 percent but facilities have not been 
increased to cover this, and 

Whereas, a plan has been developed 
by the University heads for increasing 
the facilities for teaching and research, 
which, if carried out, will be adequate. 

Be it resolved, that the Florida State 
Horticultural Society does endorse this 
plan for the expansion of the University 
of Florida, and 

Be it further resolved, that we request 
the State legislature and budget commis- 
sion to make sufficient funds available 
for this purpose and we further authorize 
the officers of this Society to make every 
effort to see that this program is carried 
out, and 

Be it further resolved, that a copy of 
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this resolution be sent to J. Hillis Miller, 
President of the University of Florida. 

Whereas, citrus growers and proces- 
sors will be benefited by standards which 
will reasonably assure purchasers of a 
satisfactory product, and 

Whereas, this can be accomplished by 
modern methods without undue hard- 
ship on any canner or processor. 

Now therefore be it resolved, that the 
Florida State Horticultural Society does 
endorse the standards proposed by 
Processed Foods Division of P. and 
M. A., as modified by Citrus Products 
Research Council, and as endorsed by 
the Florida Canners Association. 

C'opies of this resolution to be sent to 
United States Secretary of Agriculture, 
Citrus Products Research Council, and 
to the Florida C^aiiners Association. 

Whereas, fresh frozen citrus concen- 
trate* has met ready consumer accept- 
ance, and 

Whereas, there is a possibility that 
some processors might cut back the old 
eight-to-one heated concentrate with 
fresh orange juice, freeze this mixture 
and offer it to the trade in competition 
with the new and highly acceptable 
fresh frozen concentrate. 

And whereas, we believe the fre.sh 
frozen concentrate should be protected 
by adequate label requirements. 

Therefore, be it resolved. That the 
Florida State Horticultural Society does 
respectfully call this to the attention of 
P and MA and the Food and Dmg Ad- 
ministration and urge that proper “true 
label” requirements be promulgated. 

Whereas, lack of organized and con- 
trolled marketing is the primary cause 


of the present disastrously low citrus 
prices, be it 

Resolved, that the Florida State Horti- 
cultural Society assembled in West Palm 
Beach, Florida, for its sixty-first annual 
meeting, joins the Citrus Committee of 
the Florida Bankers Association and 
many other organizations of business 
men in urging all citrus growers to join 
Florida Citrus Mutual immediately. 

Whereas, the Japanese beetle is estab- 
lished in North Carolina and elsewhere 
in the North and may be brought into 
Florida on plants or in soil. Therefore 
be it 

Resolved, that the Florida State Horti- 
cultural Society assembled in West Palm 
Beach for its sixty-first annual meeting, 
calls this fact to the atention of all Flor- 
ida citizens and urges them to bring no 
plants or soil into Florida from North 
Carolina or elsewhere. 

The Florida State Horticultural Society 
members and officers attending the 
sixty-first meeting in West Palm Beach, 
wish to thank the following: Reverend 
E. F. Carwithen, Honorable George 
McCampbell, Mr. and Mrs. Ed Stumpf, 
and the West Palm Beach Chamber of 
Commerce for their assistance in pub- 
licity and registration, The George 
Washington Hotel, Mr. Leach, manager 
and his associates, and The Local Com- 
mittee under the direction of Mr. R. A. 
Carlton, for their assistance throughout 
the meeting. 

Auditing 

We, the members of the Auditing 
Committee, beg to report that we have 
examined the books, vouchers, state- 
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ments, and reports of the treasurer of 
the society and find them to be correct. 

Respectfully submitted, 

J. R. Wilmot 
O. C. Minton 
W. L. Tait, Chairman. 

Necrology 

Frank W. Ross, 48, a resident of Oak- 
land, Florida, for 25 years, died from an 
automobile wreck March 17, 1948. He 


was born in Marion County, Florida, 
December 29, 1899. Parents were H. A. 
and Annie Laurie Ross. Since coming 
to Orange County he had been engaged 
in the citrus industry. He was a member 
of the Presbyterian church and twice 
president of West Orange Athletic 
Association. He is survived by his 
widow, Catherine Ross; one son. Jack 
Hugh; his father; one brother, H. A. 
Ross, Jr., and one sister, Betty. 


FLORIDA STATE HORTICULTURAL SOCIETY 
OFFICERS ELECT FOR 1949 


MINUTES EXECUTIVE MEETING 
West Palm Beach 
October 26, 1948 

The following were present: Jamison, 
Schneck, Beckenbach, Wilmot, Stirling, 
Edsall, Ward, Miller and Wilson. 

A motion was made by Jamison, sec- 
onded by Schneck, to include the 
Ornamental and Processing groups as 
sections of the Society, and passed 
unanimously. 

A motion made by Jamison, seconded 
by Edsall, to have a general president 
of the Society and a vice-president for 
each section including Citrus, Krome, 
Vegetable, Ornamental and Processing, 
passed unanimously. The vice-presi- 
dent of each section is to arrange for and 
have charge of the program for each 
section. 

A motion by Beckenbach, seconded 
by Jamison, to combine the secretary 
and treasurer positions into one office, 
passed. This motion stated that this 


position should be allowed up to $300.00 
per year for services for the Secretary- 
Treasurer. 

A motion by Wilmot, seconded by 
Edsall, to have the Society definitely 
listed as a non-profit organization if it is 
not already so listed. 

Meeting adjourned. 


GENERAL BUSINESS MEETING OF 
SOCIETY 
West Palm Beach 
, October 28, 1948 

The Secretary reported the action of 
the Executive Committee and made a 
motion that the Society approve the 
Executive Committee action. This was 
seconded by Edsall and passed. 

The report of the nominating commit- 
tee was read and officers for 1949 unani- 
mously elected as listed in the front of 
this Proceedings. 

The meeting was adjourned. 










